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Field education is a vital component of undergraduate degree programmes in geoscience, but many 
aspects of this experience are not well understood. The experience of the individual student during a 
field trip is strongly influenced by affective factors (emotion, motivation, and connection to Earth). 
How these factors interact in the context of different field trips is poorly understood. This thesis aimed 
to address how students connect to the locations of their field trips, by investigating their sense of 
place in a variety of teaching and learning environments. Mixed-methods approaches were used to 
compare different styles of field education in three studies: (1) field pedagogy/structure, (2) instructor 
and weather, and (3) student nationality/programme.  
Study 1 findings show that on average, students significantly increased in their attachment to the 
situated field area and had no change in their attachment to the roadside field area. The situated field 
trip utilised more student-centred pedagogy and student perceptions of learning were closely aligned 
with instructor intentions. The roadside field trip was less student-centred, did not involve a regional-
scale assessment, and students felt spatially disoriented in the field area. Student perceptions were not 
as closely aligned with instructor intentions on the roadside field trip. Additionally, the situated 
assessment allowed instructors to model landscape appreciation, whereas the discrete roadside 
assessments were less supportive of regional geological connections.  
Findings from study 2 show that on average, students on all field trip streams had significant increases 
in their place attachment. There were no significant differences in attachment between streams, 
despite variations in instructor pedagogy. Instructors had consistent learning outcomes and valued the 
field area for its educational opportunities, both of which were clear to students. Inclement weather 
had no significant impacts on students’ sense of place or field experience. The field trip assessment 
was connected to the landscape and had in-built flexibility for the influence of external factors. 
Instructors also adjusted student autonomy in response to varied weather conditions. 
Study 3 findings indicate that on average, study abroad students were significantly more intrinsically 
motivated, placed significantly more task value on the field trip, and had significantly lower test 
anxiety. Study abroad and local students had no significant differences in their control of learning 
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beliefs and self-efficacy for learning and performance. On average, study abroad students were more 
pro-environmental (though not statistically significant), and had significantly higher place attachment 
and place meanings towards the field area. 
Based on these studies, a new conceptual model for field trips was developed, highlighting the 
interrelationships between: (a) the individual student, (b) their peer group, (c) their instructor(s), (d) 
the landscape (field area), and (e) the field trip assessment. This model may be used when designing 
or modifying field pedagogies by adjusting these interrelationships. Specific recommendations are 
made for each of the contrasting field educational cases: 
(1)  Situated field trip curricula should maintain aspects of autonomy and assessment integrated 
with the field area. Roadside field curricula would benefit from ensuring that students are 
encouraged to discover regional connections for themselves, and we recommend that this is 
supported through the assessment structure.  
(2) To support resilience of field trips to differing instructors and weather, it is important that 
instructors value field education, have similar intended learning objectives that are clear to 
students, appreciate the field area for its educational features, and exercise flexibility in the 
assessment structure.  
(3) Student outcomes on study abroad field trips may be enhanced by more applied, 
environmentally-focused, or place-based curricula. Curricula should be adapted with a 
specific audience in mind, rather than applying local field trips without consideration.  
The thesis highlights ways in which student connections with field places may be strengthened to 
better address learning outcomes and develop more environmentally and socially conscious graduates.    
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CHAPTER 1: INTRODUCTION AND LITERATURE REVIEW 
‘Fieldwork’, in the physical sciences, is typically used to describe time spent collecting data, 
researching and/or learning outside, often for an extended period (i.e., greater than a weekend; e.g., 
Gold et al., 1991; Manning et al., 1998). Learning in the field is valued in geology (e.g., Kastens et al., 
2009; Whitmeyer et al., 2009; Petcovic et al., 2014) and is utilised in other disciplines such as 
geography (e.g., Kent et al., 1997; Nairn et al., 2000; Fuller et al., 2006), biology (e.g., Smith, 2004; 
Anderson et al., 2009), archaeology (e.g., Colley, 2003; Colley, 2004) and in-service teacher training 
(e.g., Crawford, 2007; Wee et al., 2007; Luera and Murray, 2016). Regardless of the disciplinary 
content, education in the outdoors is widely appreciated for providing immersive learning experiences 
involving people and natural resources that complement the classroom (e.g., Priest, 1986; Rickinson 
et al., 2004).  
Although highly valued, there is still a lot to uncover about the field educational experiences in 
geoscience (e.g., Gold et al., 1991; Whitmeyer et al., 2009; Petcovic et al., 2014). Geoscience 
education researchers have highlighted the need for more study in the affective domain – emotions, 
attitudes, and values (e.g., Feig, 2010; McConnell and van der Hoeven Kraft, 2011; van der Hoeven 
Kraft et al., 2011; LaDue and Pacheco, 2013). Attention to the affective domain connects geoscience 
content with motivation for learning and the adoption of effective learning behaviours (McConnell 
and van der Hoeven Kraft, 2011). Not only does this have the potential to improve individual student 
outcomes, it also has wider implications for recruitment and retention of majors, including 
underrepresented groups (LaDue and Pacheco, 2013). Field trips are commonly reported by 
geoscientists as experiences that attracted them to or retained them in the discipline (Levine et al., 
2007; Houlton, 2010; LaDue and Pacheco, 2013). In their study on perceptions of the value of field 
education, Petcovic et al. (2014) found many learners, instructors, and industry professionals 
considered field experiences “inspiring, motivating, exciting, or engaging” (p.6). Yet, Feig (2010) 
noted the lack of research on what he terms the “essence” (p.213) of student field experiences. He 
draws attention to the importance of understanding “how students construct reality” both as 
individuals and within the class group (Feig, 2010, p. 214). 
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This thesis seeks to address some of these lesser studied areas of geoscience education, by uncovering 
specific aspects of lived experiences in the field. The primary focus is how undergraduates relate to 
their field locations through connections with Earth, using the concept of sense of place. This is 
investigated by contrasting several field trip variables: (1) field pedagogy/structure (Chapter 2), (2) 
instructor (Chapter 3), (3) weather (Chapter 3), and (4) student nationality/programme (Chapter 4). 
Chapter-specific research questions and a more detailed overview are presented at the end of this 
Chapter (Table 1.1). Three broad research aims are addressed: 
(1) To uncover the nature of the development of sense of place in undergraduate geoscience 
students in the field (Chapters 2 and 3) 
(2) To illustrate how the development of sense of place is impacted by differences in field 
trips or students (Chapters 2, 3 and 4) 
(3) To understand how sense of place relates to motivation and environmental attitudes 
(Chapter 4) 
Though research was conducted on geology field trips during the 2015 academic year, it is expected 
that findings will be relevant to other disciplines with field educational components, as well as the 
broader fields of outdoor and environmental education. The wider implications of these findings are 
discussed in Chapter 5. An improved understanding of the affective experiences of students in the 
field will aid in providing higher quality, responsive field education and in turn, produce more 
competent and connected geoscientists. Moreover, it helps to provide tangible evidence for the 
continued importance of field education in the learning pathways of geoscientists.  
The following literature review (this chapter) synthesises relevant knowledge from many fields, 
including: geoscience education, outdoor education, environmental education, human geography, 
environmental psychology, educational psychology, and anthropology. It compiles and connects this 
knowledge in the context of the thesis aims and builds towards chapter-specific research questions. 
The literature review begins with locating the research and researcher, including theoretical 
frameworks, approaches to methods, and positionality. Prior research in geoscience field education is 
detailed, including benefits, challenges, approaches, and thinking in the field. A broad review of 
research on human-environment interactions is discussed, and each aspect is related back to 
3 
 
geoscience. Finally, chapter-specific research questions are presented, along with an overview of the 
thesis structure.     
1.1 – Locating the Research(er) 
Research questions involving the lived experiences of participants require some aspect of qualitative 
study, due to their rich, difficult to quantify nature. In qualitative studies, the researcher is an active 
participant and thus, it is important to define how the researcher (and the research) sits within the 
study environment and the study itself (Feig, 2011). This helps the reader understand why and how 
the study was conducted, and contributes to establishing trustworthiness in the study (e.g., Krefting, 
1991; Creswell and Miller, 2000; Shenton, 2004). More specific discussions of trustworthiness as they 
pertain to each component of the thesis are contained within Chapters 2, 3, and 4. The next section 
serves to provide a theoretical context for the research, thereby guiding lines of inquiry and selection 
of methods. 
1.1.1 – Theoretical Frameworks 
1.1.1.1 – Educational frameworks: motivation 
In studying the affective domain, this research leans most heavily on motivational theory (e.g., 
Bandura, 1977; Dweck, 1986) and more specifically, self-determination theory (e.g., Deci and Ryan, 
1985; Deci et al., 1991; Ryan and Deci., 2000; Eccles and Wigfield, 2002). Self-determination theory 
uses a continuum to explain how people behave in response to varied perceptions of choice and 
control (Deci and Ryan, 1985). “Autonomy orientation” (p.111) is the most self-determined causality, 
where people draw on their interests and choice to influence behaviour. “Control orientation” (p.111) 
is less self-determined than autonomy orientation, and defines behaviours that tend to be dictated by 
extrinsic factors that exert pressure on the individual. “Impersonal orientation” (p.111), the least self-
determined behavioural orientation, describes behaviours that are seemingly out of the individual’s 
control. In this case, the individual may feel incompetent or unable to master a task (Deci and Ryan, 
1985).  
Deci et al. (1991) applied self-determination theory to education and suggested that there are three 
human needs essential to generating motivation and improving performance: (1) competence, (2) 
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relatedness, and (3) autonomy. Social contexts are crucial enablers for these needs (Deci et al., 1991), 
and fulfilment of these helps to promote intrinsic motivation, or motivation driven from within the 
person (Ryan and Deci, 2000). Eccles and Wigfield (2002) summarised three drivers for intrinsic 
motivation: “preference for hard or challenging tasks”, “learning that is driven by curiosity or 
interest” and “striving for competence and mastery” (p.114). Intrinsic motivation is desired in 
students, as those that are intrinsically motivated have been shown to have greater conceptual 
understanding (e.g., Benware and Deci, 1984; Grolnick and Ryan, 1987) and more positive emotions 
about and enjoyment of learning (Vallerand et al., 1989).  
1.1.1.2 – Educational frameworks: pedagogy 
In some ways, students in the field have more attention from their instructors than they do in the 
classroom. In the field, student and instructors tend to have one-on-one interactions that directly 
address outcomes during the teaching and learning process. Distractions from other coursework and 
social engagements are minimised, and instructors and students both put dedicated energy into the 
same task. However, on traditional mapping-based field trips, students spend more time without their 
instructors than they do with them. They need to make independent decisions, such as where to go and 
how to manage their time (e.g., Mogk and Goodwin, 2012; Baker and Petcovic, 2016). Students also 
need to make decisions about their own learning, such as what information they need to 
prove/disprove multiple working hypotheses (e.g., Riggs et al., 2009). These examples show how the 
field learning environment fosters self-determination by supporting student autonomy (Deci et al., 
1991). Autonomous/student-centred learning incorporates student choice and active learning, and 
relies upon mutual respect and interdependence between student and instructor (O’Neill and 
McMahon, 2005). Students are given the primary power to make decisions about their learning 
(O’Neill and McMahon, 2005).  
Previous work has found that when students perceive more autonomy support from their instructors, 
they have significant increases in their own perceived competence and interest (Black and Deci, 
2000). Coincidentally, they also have decreases in their anxiety (Black and Deci, 2000). Furthermore, 
these students also perform better in the course (Black and Deci, 2000). Students who perceive more 
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support for autonomy from their instructors tend to adopt deeper approaches to learning, but this may 
be tempered if they are unsatisfied with contextual factors such as workload, clarity of goals, or career 
relevance (Baeten et al., 2010). Adopting a transactional view of student-centred learning may help to 
better manage these factors. In this approach to student-centred learning, students and instructors 
assume joint responsibility for student outcomes (Elen et al., 2007). Instructors monitor the learning 
process, but differentially take a leading role as students actively construct and regulate their own 
learning (Elen et al., 2007).  
In self-determination theory, the importance of social context in fulfilling needs for intrinsic 
motivation is highlighted (Deci et al., 1991). There is rich potential to develop and strengthen intrinsic 
motivation through social factors in the field, as they are an integral part of the teaching and learning 
environment (e.g., Gold et al., 1991; Boyle et al., 2007; Stokes and Boyle, 2009; Petcovic et al., 
2014). Streule and Craig (2016) comprehensively applied Wenger’s (1998) social theory of learning 
to field education. Field learning is practical, discussion-rich, and develops student identities (as 
geoscientists) – all key components of social learning (Streule and Craig, 2016). Field trips require 
and strengthen communication and teamwork skills, necessary in a subject as interdisciplinary as 
geoscience (Streule and Craig, 2016). This combination of identity and interaction leads to a 
community of practice – one in which participation is necessary to achieve experiential learning 
(Streule and Craig, 2016).  
1.1.1.3 – Methodological frameworks 
The qualitative methods used in this research are informed by two naturalistic theoretical frameworks: 
phenomenology and ethnography. Phenomenology is the descriptive study of how people understand 
a lived experience or phenomenon (Starks and Trinidad, 2007). Participants reflect on their 
experience, as a primary interpretation (Bevan, 2014), and the researcher makes secondary 
interpretations during the analysis process. Ethnography observes how people behave in certain 
settings, through extended contact between the researcher and sample group (Hammersley, 2006). The 
group dynamics, or social community, are integral to ethnographic studies (Wilson, 1977). 
Phenomenology allows us to understand the internal framework within which people perceive their 
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experience and ethnography documents the external expression of this experience. Together, the two 
comprise the methodology of phenomenography, to observe and document personal accounts, 
perceptions, and actions as components of a shared experience in the world (e.g., Trigwell et al., 
1994; Trigwell and Prosser, 1997; Feig, 2010).  Phenomenography fits well with studies of field 
education because the field involves complex experiences of individual students as they exist within a 
class group in the field environment (the nature of this complexity is discussed in detail in section 
1.2). This thesis integrates personal perceptions and reflections (questionnaires, interviews) with 
contexts and behaviours occurring in the group environment (observations).  
1.1.2 – Approach to Methods 
In documenting student field experiences, and particularly in doing so with a phenomenographic 
approach, qualitative methods are essential (e.g., Cohen et al., 2007; Feig, 2010; Feig, 2011). Details 
about subjects’ perceptions and lived realities are necessarily rich and unique (e.g., Feig, 2010; Feig, 
2011; Williams and Semken, 2011). Qualitative analysis allows room for multiple experiences and 
interpretations, avoiding objectivity (Feig, 2011). However, qualitative data require more effort in 
both the data generation and analysis process. 
This work utilised qualitative methods of observation and semi-structured interviewing, common to 
phenomenologic and ethnographic analyses (e.g., Wilson, 1977; Cohen et al., 2007; Bevan, 2014).  
Observations, in the form of field notes, provided an understanding of the educational context of the 
field trips studied and descriptions of student and instructor behaviours occurring in the field (Feig, 
2011). Interviews allowed for more detailed documentation of individual perceptions and experiences 
related to a phenomenon, i.e., the field trip (Bevan, 2014). Interviews also have the benefit of being 
able to clarify or further probe the interviewees’ answers, until the interviewer is satisfied that they 
understand the experience or perceptions described (Cohen et al., 2007). In contrast, prewritten 
questionnaire options do not characterise why participants answered the way that they did (Feig, 
2011).  
Although prewritten options do not characterise the reasons behind participant answers, quantitative 
data provide larger sample sizes that are easily accessible to the researcher, and the data return 
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increases considerably with marginal increases in effort (Cohen et al., 2007). As conducting and 
analysing interviews from every single student on each field trip is not only inefficient but outside of 
the scope of a doctoral thesis, quantitative methods of pre-post field trip questionnaires were used to 
help contextualise and triangulate qualitative findings (e.g., Greene et al., 1989; Bryman, 2006). 
Together, quantitative and qualitative data provide a robust and complementary combination of 
research methods. Chapters 2 and 3 draw from mixed-methods designs, incorporating both 
quantitative and qualitative data. Chapter 4 is almost entirely quantitative, but incorporates qualitative 
elements to provide individual perspectives behind the quantitative data.  
1.1.3 – Positionality Statement  
Researcher reflexivity, or self-disclosure of personal beliefs and values, helps to establish 
trustworthiness in qualitative research (Creswell and Miller, 2000). In the case of this thesis, the 
researcher acts as a “researcher-observer” (Feig, 2011, p. 6). The researcher was not a participant in 
the field trips, but she was present on all of them, recording thick descriptive observations (Geertz, 
1973). These observations were active – students and instructors were occasionally engaged in 
conversations to elicit thought processes and field approaches (Feig, 2011). Additionally, some 
students and instructors later participated in semi-structured interviews (Cohen et al., 2007).  
At the beginning of each trip, the role of the researcher was detailed. Students were made aware that 
though the researcher was a postgraduate student, they were not present as a demonstrator/tutor and 
therefore could not answer questions regarding the content of the course. It was important to make 
this clear to minimise power imbalances between the students and researcher. If students perceived 
the researcher as having some bearing on their performance on the field trip, they might feel coerced 
to participate or position themselves in a way to provide socially desirable, instead of honest, 
responses (e.g., Ritchie and Rigano, 2001).  
In reality, these divisions between students as participants and researcher as detached observer were 
not always easy to uphold. The existence of a researcher on the field trip would have shaped how 
students behaved and responded, no matter how much we tried to control for this. Students may have 
tempered their comments and actions in the presence of a person with more senior stature, or they 
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may have been more inclined to reflect upon the educational aspects of the field trip than they 
normally would. Lecturers may have adjusted their teaching to include more place-based aspects. 
There is no way to truly be invisible as a researcher without the use of deception, which is not 
justifiable in a study of this nature. 
Students, particularly those that had been taught by the researcher in a previous capacity, were 
tempted to ask the researcher questions about the field trip content. Likewise, it was challenging for 
the researcher to avoid assisting the students, particularly where it was unclear when they might next 
encounter a lecturer or demonstrator. Feig (2010) describes separating his identity as a teacher from 
what he observed in the field as “impossible” (p. 216). Ultimately, the cases where students already 
knew the researcher (because they had been tutored by her in laboratories or field trips unrelated to 
this thesis) were viewed as more of a help than a hindrance, as they built rapport before the studies 
began.  
The following two paragraphs are a reflection on my own personal beliefs and experiences. I 
completed degrees in Geological Sciences (B.Sc. Hons.) and Geoarchaeology (M.Sc.), both of which 
had significant field components, before conducting this study. I enjoyed these field experiences 
immensely, though at times they were physically and mentally demanding. I have long enjoyed 
tramping/hiking, and the lure of being able to conduct scientific research in the outdoors was an 
important contributor to my interest in geoscience. I believe that the field is an essential component to 
learning geoscience, but I am interested in understanding how these environments may be improved 
or replicated for those to whom the field is partially or completely inaccessible for a variety of 
reasons. I personally have experienced sexism on field trips at the hands of peers and instructors, and I 
am aware of many others who have experienced discrimination because of their gender in both field 
learning and career settings. I cannot personally understand the exclusionary nature of the field 
environment for people of colour, persons with disabilities, and people from lower socio-economic 
backgrounds, but I do believe that inequities exist and this list is by no means exhaustive. 
As an expatriate from Canada, I can relate to the study abroad students in this study that are 
experiencing life in New Zealand for the first time. I do not have the childhood familiarity with New 
Zealand landscapes that local students do. I have developed my own familiarity with the landscape by 
9 
 
travelling extensively and spending time in the outdoors. I have formed strong attachments with New 
Zealand, and with many of the landscapes on the South Island. I have also had repeated visits to 
specific field trip locations for both research and teaching purposes, and have built strong 
relationships with them myself.  
1.2 – Teaching and Learning Geoscience in the Field 
This section details a selection of literature relating to geoscience field education. We include work 
from geology and geography under the broad term ‘geoscience’. The first sub-section (Section 1.2.1) 
concerns the benefits of field education to learners. The recommendations made later in this thesis 
(Chapter 5) serve to leverage what is already an important part of undergraduate geoscience 
programmes and enhance these benefits. This discussion of the benefits of field education is 
complemented by a discussion on the challenges of implementing successful field-based curricula 
(Section 1.2.2). Recommendations provided in this thesis (Chapter 5) show how we can address some 
of these challenges to improve outcomes for varied learners and replicate field experiences in non-
traditional teaching and learning environments. Next, the various styles or pedagogical approaches to 
field educational curricula are described (Section 1.2.3), including unexpected aspects of the field 
environment. Finally, research on student thinking in the field, including cognitive and affective 
processes, is summarised (Section 1.2.4).  
1.2.1 – Benefits of Field Education 
The building of geoscientific knowledge begins with observations of the Earth (e.g., Ernst, 2006; 
Kastens et al., 2009; Mogk and Goodwin, 2012). Though fieldwork is not unique to geoscience, the 
process of geologic/bedrock mapping is (e.g., Ernst, 2006; Petcovic et al., 2009 Petcovic et al., 2014). 
This field experience is immersive and multi-sensory, involving a range of physical and mental 
constructs (e.g., Orion and Hofstein, 1994; Kastens et al., 2009; Riggs et al., 2009; Stokes and Boyle, 
2009; Feig, 2010). Students spend time in and out of the field area consolidating and interpreting new 
material, as well as relating this to their existing body of geologic knowledge (e.g., Feig, 2010; 
Petcovic et al., 2014).  
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The value of field education is described in many ways in the geoscience education literature. Field 
education serves to teach content knowledge by building on classroom learning, through experiencing 
real world features that are not otherwise accessible (e.g., Lonergan and Andresen, 1988; Gold et al., 
1991; Manning et al., 1998; Fuller et al., 2006; Petcovic et al., 2014). In the field, students learn both 
technical (e.g., observation, data collection) and transferrable skills (e.g., teamwork, metacognition) 
(e.g., Lonergan and Andresen, 1988; Gold et al., 1991; Manning et al., 1998; Fuller et al., 2006; 
Petcovic et al., 2014). Geoscientists in training learn to identify features of importance to professional 
practice (e.g., rock outcrops, contacts, structural features, etc.) and how to communicate and represent 
these features in the language of geoscience (Kastens et al., 2009; Mogk and Goodwin, 2012). For 
these reasons, field trips are commonly described as formative experiences in geoscience training 
(Kastens et al., 2009). They build individual and group identities and form a community of practice 
(e.g., Gold et al., 1991; Fuller et al., 2006; Mogk and Goodwin, 2012; Petcovic et al., 2014).   
Field education is perceived to prepare students for careers or postgraduate study (Manning et al., 
1998; Fuller et al., 2006). Although many students will not go on to do bedrock mapping in their 
careers, employers commonly cite a desire for graduate employees to have general field experience 
(Whitmeyer et al., 2009; Petcovic et al., 2014) and “attitudes consistent with doing field work” (Jones, 
2010, p. 1). Anecdotal data suggest that instructors sometimes use field trips to identify students who 
hold the knowledge, skills, and interest for the pursuit of future postgraduate studies.  
1.2.2 – Challenges of Field Education 
Field education is not without limitations, the most widely noted of which are the associated expense 
and risk of liability (e.g., Gold et al., 1991; Kent et al., 1997; Manning et al., 1998; Boyle et al., 2007; 
Pyle, 2009; Whitmeyer and Mogk, 2009; Petcovic et al., 2014). External factors such as accreditation 
bodies and government regulations influence the way that field education is conducted (e.g., Boyle et 
al., 2009; Whitmeyer and Mogk, 2009). Changes in employment practices, such as recent 
technological developments, have brought GPS, GIS, and 3D visualisation to the forefront of the 
essential field skillset (De Paor and Whitmeyer, 2009). Shifts away from mapping-based geoscience 
careers, as well as the recent decline of the mining and petroleum industries, may have contributed to 
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a decrease in the perceived importance of bedrock mapping (e.g., Whitmeyer and Mogk, 2009; 
Whitmeyer et al., 2009; Petcovic et al., 2014). Even if bedrock mapping is no longer considered 
essential, fieldwork is still widely perceived to be a fundamental requirement (Petcovic et al., 2014).  
Although there is a strong emphasis placed on fieldwork in the geosciences, not everyone enjoys these 
experiences and the idea of the field may be discouraging to some (Petcovic et al., 2014). Many 
students are anxious before going into the field for the first time; however, most no longer feel this 
way at the end of the field trip (Boyle et al., 2007; Stokes and Boyle, 2009). Anxiety may be 
minimised by providing students with more preparation and information about what the field 
experience will be like prior to the trip, thereby reducing novelty space, or stresses on their cognitive 
load dealing with the unfamiliar (Orion and Hofstein, 1994). The following paragraphs describe two 
examples of people who are at higher risk of marginalisation in the field.    
Previous research has found that women were more likely to experience feelings of anxiety before a 
field trip; however, this was no longer the case by the end of the field trip (Boyle et al., 2007; Stokes 
and Boyle, 2009). Women were more likely to describe themselves as unfit before a trip and 
exhausted afterwards (Maguire, 1998). Men indicated that they were unlikely to admit when they 
found things physically strenuous, worrying that they may be perceived as a burden (Maguire, 1998). 
These experiences suggest that to some extent, the field is a masculinist environment (Nairn, 1996; 
Nairn 2003).  
The physical nature of the field has immediate ramifications for persons with disabilities, even in the 
face of legislation supporting equity in education (e.g., Nairn, 1999; Hall et al., 2004; Boyle et al., 
2009; Atchison and Feig, 2011). Social and mental barriers, e.g., exclusion and removal from familiar 
environments and support networks, are further deterrents to equal participation (e.g., Hall et al., 
2004; Gilley et al., 2015). Students with disabilities describe concerns about field trips before even 
enrolling in them (e.g., Hall and Healey, 2005; Gilley et al., 2015). Encouragingly, recent research has 
shown improvements in inclusivity in traditional field environments (e.g., Gilley et al., 2015; 
Hendricks et al., 2017) and virtual environments (e.g., Atchison and Feig, 2011).  
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1.2.3 – Styles of Field Education 
Field trips in geoscience range from day/weekend trips through to multi-month (summer) field 
courses/camps (Gold et al., 1991; Whitmeyer et al., 2009). Lonergan and Andresen (1988) 
characterised the practical variations of geography field trips with respect to three factors: travel 
distance, time spent, and availability of educational activities. They described five combinations of 
these factors: limited travel/limited time (labs, campus fieldwork, day trips), limited activity/extended 
travel (informally referred to as ‘roadside’ trips in geology), extended travel/extended time (mapping 
trips with limited sites, residential field camps), multi-location activities (travel between states or 
countries, study tours), and learner-practitioner and participant observation (conducted as a part of the 
community being researched). Kent et al. (1997) caution that though limited activity/extended travel 
(roadside) trips may require less preparation time, they need extra care in ensuring the learning 
environment encourages active participation. Extended travel/extended time (mapping) trips require 
more preparation time, but may result in more enriching learning experiences if students are afforded 
an appropriate amount of autonomy (Gold et al., 1991; Kent et al., 1997). Field trip styles and the 
student experience are compared in more detail in Chapter 2, and student autonomy is considered in 
Chapters 2, 3 and 4.  
In increasingly common instances, geoscience fieldwork is being conducted in far away locations 
(e.g, Nairn et al., 2000; McGuinness and Simm, 2005). McGuinness and Simm (2005) identify many 
possible reasons for this: (1) increasing globalisation of society, (2) decreasing cost of air travel, and 
(3) the increasing number of young people that travel. Another contributing factor may be that field 
camps are commonly required to graduate with a geoscience degree, but field camps are not offered at 
all institutions, particularly in the United States (Whitmeyer et al., 2009). If students are looking 
outside of their university or state, they may be compelled to look further afield. This, combined with 
the fact that travel is a common reason people choose to study geoscience (LaDue and Pacheco, 
2013), likely makes overseas field camps and study abroad programmes appealing options for 
students. Differences in study abroad and local students, and the implication of these on curriculum 
adaptation are further discussed in Chapter 4.   
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1.2.3.1 – Health and safety in the field 
In the field, unique and sometimes unexpected variables, such as, weather, injuries, sicknesses, and 
vehicle troubles, become more relevant and impactful than they do in the classroom (e.g., Manning et 
al., 1998; Fuller et al., 2003; Stokes and Boyle, 2009). Changes in any of these variables may disrupt 
the curriculum and it is critical to develop comprehensive health and safety plans for each field trip 
(e.g., Lonergan and Andresen, 1988; Kent et al., 1997; Manning et al., 1998). A lack of familiarity 
with how to deal with weather conditions, or how to effectively manage these whilst completing 
assessed work, may increase demands on students’ cognitive load (Orion and Hofstein, 1994). Health 
and safety plans, alongside flexible curricula and resilient instructors (e.g., Fuller et al., 2003; Scott et 
al., 2006), help to manage, minimise, and mitigate potential hazards to student safety, which by 
extension, are hazards to learning. In New Zealand, all work places require health and safety plans 
and formal briefings and debriefs (instructors and students), defined under the Health and Safety at 
Work Act 2015 (MBIE, 2015).  
Geoscientists working in the field pay close attention to environmental conditions in their field notes 
(Muller, 1983), yet researchers in field education seldom mention the environmental conditions on the 
field trip they are studying. Or, geoscientists may romanticise the environment like other outdoor 
educators (North, 2015). Stokes and Boyle (2009) note that they were surprised by student frustration 
over high temperatures in the field, because they were used to students complaining about wind, rain, 
and cold. Chapter 3 includes an analysis of the impact of variable weather conditions on the research 
questions. 
1.2.4 – Thinking in the Field 
1.2.4.1 – Cognitive processes 
In order to understand student behaviour and how this relates to field places, considering how students 
think and reason in the field (the cognitive domain) is a crucial first step. Studies of this nature have 
received considerable attention in the surge of geoscience field educational research conducted in the 
last decade. Petcovic et al. (2009) studied geocognition in the field on a broad level. They found that 
expert mappers spent less time backtracking than novices, and spent more time near significant 
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features. In another study, sensitivity to important geologic features in the landscape correlated 
strongly with an understanding of the structural geology (Baker and Petcovic, 2016). On the other 
hand, novice student makes inefficient field traverses, repeatedly visiting the same areas (Riggs et al., 
2009). Furthermore, these areas are often of little geologic significance, sometimes even outside of the 
boundaries of the mapping area (Baker and Petcovic, 2016).  
Expert mappers develop mental models to explain their observations, and they were readily able to 
verbalise these, including indications of certainty (Petcovic et al., 2009). The novice mapper in this 
study did not develop any model to explain their observations, nor did they practice any hypothesis 
testing. This is similar to the lower-performing students in Riggs et al.’s (2009) study, who did not 
systematically test their own hypotheses. Novices tend to be more successful when they cover more 
ground and can accurately identify features (Baker et al., 2012).  
Interestingly, the final interpretations of the expert mappers in Petcovic et al.’s (2009) study were not 
all the same. Field notes of more experienced students tend to be more unique than those of less 
experienced students (Dohaney et al., 2015). These ideas of personal interpretation and thinking for 
one’s self are reminiscent of Frodeman’s (1996) characterisation of “envisioning the outcrop” – what 
is described as “poetic envisioning tempered and disciplined by the rigor of science” (p. 417). In other 
words, geologic mapping is a rigorous process that requires a certain degree of creativity (Kieffer, 
2006). Therefore, the final product is in a sense, subjective (Ernst, 2006). This element of creativity 
and individuality leads naturally on to the importance of emotions, attitudes, and values in geoscience 
– including how students relate to field places. 
1.2.4.2 – Affective processes 
Much of the previous geoscience education research on student emotions, attitudes, and values in the 
field (the affective domain) has focused on enjoyment and interest in the field. Overwhelmingly, these 
studies have found that students have strong positive feelings about the field (e.g., Kern and 
Carpenter, 1984; Fuller et al., 2003; Boyle et al., 2007; Dunphy and Spellman, 2009; Stokes and 
Boyle, 2009), though some begin field trips with feelings of anxiety (Boyle et al., 2007; Stokes and 
Boyle, 2009). The significance of peer collaboration through groupwork, and the opportunity to build 
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social relationships with both peers and instructors are widely noted by students (e.g., Orion and 
Hofstein, 1991; Fuller et al., 2000; Fuller et al., 2003; Boyle et al., 2007; Stokes and Boyle, 2009).  
Several in-depth studies on lived experiences in the field have been conducted. Stokes and Boyle 
(2009) incorporated observations and interviews to develop a model of factors influencing the student 
learning experience in the field. Hendricks et al. (2017) compiled a thick descriptive narrative to draw 
lessons from the experiences of a personal assistant for students with sensory disabilities in the field, 
noting the importance of spatial placement, communication, and flexibility of the field trip leaders. 
Feig (2010) characterised student dependence on technology in the field using observations and 
structured interviews, and found that students struggled with the difference between accuracy and 
precision. Students equated technology with truth and rarely questioned it.  
In another in-depth study on lived experiences in the field, Williams and Semken (2011) conducted 
observations and semi-structured interviews on place-based field trips for in-service teachers. The 
authors found that these field trips had a strong impact on engagement and relationships with local 
places. There is a paucity of other studies addressing lived experiences of geoscience students in the 
field as they relate to place, thus providing further impetus for the work in this thesis. Before 
considering this, it is imperative to first understand how all people, not just geoscience students, relate 
to places anywhere, not just field places. The following section, related to the work in Chapters 2, 3, 
and 4, serves to synthesise relevant literature on how humans interact and develop connections with 
their environment.   
1.3 – Human-Environment Interactions 
Humans have complex interactions with the spaces in which they live, work and play. We are 
constantly making sense of these spaces, creating places by construing meanings onto them, and this 
is continually evolving (Tuan, 1977). We do this by constructing reality, through sensation, 
perception, and conception (Tuan, 1977). Geoscientists are engaged and perplexed by landscapes, 
investigating features at a range of spatio-temporal scales. These landscapes and features have their 
own histories of past occupation and environmental change, and we are fortunate to be aware of these 
changes on such grand timescales. Massey (2005) writes about her interaction with landscape features 
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and increasing awareness of the immensity of it all: “what this geological history tells us is that this 
‘natural’ place to which we appeal for timelessness has of course been (and still is) constantly 
changing” (p. 133). The concept of sense of place, one that is uniquely geological, underpins the 
entirety of this thesis. The following is an overview of sense of place and its measurable constructs, 
along with place-based education and its relevance to geoscience.   
1.3.1 – Sense of Place 
In this thesis, ‘sense of place’ is defined as the feelings and meanings that people ascribe to specific 
localities (e.g., Brandenburg and Carroll, 1995; Williams and Stewart, 1998; Semken and Butler 
Freeman, 2008). Sense of place is rooted in the “lived consciousness” of that place (Tilley, 1994, 
p.15), and thus dependent on the individual or group perceiving the phenomena. It is dynamic, a 
combination unique to the moment and experience at hand (Williams and Stewart, 1998). Therefore, 
its facets may only be captured as a snapshot, a characterisation of a moment (or moments) in time. 
Measurement of sense of place centres around two concepts: place attachment (e.g., Shamai, 1991; 
Giuliani and Feldman, 1993; Hidalgo and Hernández, 2001; Williams and Vaske, 2003; Scannell and 
Gifford, 2010; Lewicka, 2011) and place meanings (e.g., Young, 1999; Gustafson, 2001; Manzo, 
2005). Some of the limitations of the instruments used in this study to measure place attachment and 
meaning are discussed in Section 5.5 (Future Work).  
Early work by Shamai (1991) categorised place attachment along a seven-leveled continuum, from 
“not having any sense of place” to “sacrifice for a place” (p.349-350). Williams and Vaske (2003), in 
developing a quantitative measure for place attachment, identify two dimensions of this construct. 
“Place dependence” refers to the significance of a place in providing the conditions for specific 
activities and “place identity” refers to the emotional connection made with place that enhance its 
importance (e.g., Williams and Vaske, 2003; Kyle et al., 2005; Chen et al., 2014). Previous work has 
shown significant differences in place attachment after two or less visits (Williams and Vaske, 2003; 
Semken et al., 2009).  
Place meanings may take much more diverse forms and are not necessarily positive (Young, 1999), 
though research tends to focus on the positive meanings attributed to place (Manzo, 2005). Gustafson 
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(2001) identified three major themes in spontaneous attributions of place meanings given by 
respondents – self, environment, and others. These themes tend to vary with places of differing scale 
and are intimately connected. Some additional themes (e.g. distinction, valuation, continuity, and 
change) were identified by Gustafson (2001) that were extraneous to the self-environment-others 
model. Previous work has shown richer and more positive attribution of place meanings with more 
frequent visits to a place (Young, 1999; Semken et al., 2009).   
1.3.1.1 – Relevance to geoscience: connection to Earth 
As those who study the planet, affinities for and experiences with the Earth are widely identified as 
drivers of developing interest in geoscience (Levine et al., 2007; Houlton, 2010; Hoisch and Bowie, 
2010; LaDue and Pacheco, 2013). van der Hoeven Kraft et al. (2011) incorporated this into their 
model of the affective domain in the geosciences, with the novel component “connection to Earth”. 
This component begins by addressing people’s attitudes and values towards the environment, or 
ecological worldview (e.g., Stern et al., 1995; Dunlap et al., 2000). However, connection to Earth 
takes this relationship with the environment one step further by recognising the geological context as 
an important aspect – including connections to aesthetic and place attachment (van der Hoeven Kraft 
et al., 2011). Alongside motivation and emotion, this framework serves as a meaningful way to situate 
the significance of sense of place in geoscience.  
1.3.2 – Place-Based Education 
Place-based education describes pedagogy that is not only experiential and rooted in learning about 
specific places, but is conscious and critical of the diversity of attachments and meanings in those 
places, transcending traditional disciplinary boundaries (e.g., Gruenewald, 2003; Stevenson, 2008; 
Kudryavstev et al., 2012; Semken et al., in press). The relationships between people and places are at 
the core of place-based education, and research suggests that learning socio-environmental content 
enhances students’ relationships with nature or connection to Earth (e.g., Thomashow, 1995; Kirk and 
Thomas, 2003; Wandersee and Clary, 2008). Not only is understanding socio-environmental 
relationships important for enhancing an individuals’ connection to Earth, it has ramifications for 
sustainable development and policy (e.g., Hinchliffe, 1996; Musters et al., 1998; López-Ridaura et al., 
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2002). Ault, Jr. (2008) refers to this as “reciprocal equity” (p.605) between people and landscapes, 
and the potential and need for place-based education in Aotearoa/New Zealand has been noted by 
other researchers (e.g., Penetito, 2009; Duhn, 2012). Certain places may be particularly significant to 
Māori, as tangata whenua (people of the land), with ancestral ties to the landscapes of Aotearoa 
(Duhn, 2012). Integrating Māori perspectives in all educational contexts in New Zealand is an 
important step to respecting differences, building connections with local histories, and supporting fair 
educational experiences for all people (Penetito, 2009). By recognising Māori knowledge and 
practice, these educational experiences instil social and environmental values that are bicultural in 
nature (Duhn, 2012). Gruenewald (2003) exemplifies the need for place-based education when he 
says, “place-based pedagogies are needed so that the education of citizens might have some direct 
bearing on the well-being of the social and ecological places people actually inhabit” (p.3).  
1.3.2.1 – Applications to geoscience 
A common goal of field education to is to impart an appreciation or value of the environment (e.g., 
Lonergan and Andresen, 1988; Gold et al., 1991; Manning et al, 1998). Thus, the significance of 
place-based education to geoscience has been recognised by several researchers, most notably in two 
special issues of the Journal of Geoscience Education (Apple et al., 2014a; Apple et al., 2014b) and 
an upcoming review (Semken et al., in press). Furthermore, potential and success in incorporating 
indigenous knowledge into geoscience field teaching through place-based education has been 
described by many workers (e.g., Semken and Morgan, 1997; Riggs, 2005; Semken, 2005; Semken 
and Brandt, 2010; Lemus et al., 2014; Johnson et al., 2014). Despite this, field pedagogies, 
particularly geologic mapping-based pedagogies, do not necessarily make sense of place and socio-
environmental perspectives transparent. This thesis addresses how sense of place and other aspects of 
the student experience in the field are shaped when pedagogies are not intentionally place-based, yet 
by their very nature intimately involve places.  
1.4 – Specific Research Questions and Thesis Overview 
With the overarching goal of understanding the experiences of students as they relate to sense of place 
in a variety of geoscience field trips, more specific research questions for each chapter are indicated 
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below (Table 1.1). Figure 1.0 summarises the areas of research in each chapter, including: field trip 
variables studied (pedagogy/structure, changing instructors and weather, student 
nationality/programme of study), affective aspects discussed (motivation, ecological worldview, sense 
of place, teaching and learning perceptions), study population (students, instructors), and methods 




Table 1.1: Thesis aims and research questions for each chapter.  
Chapter Thesis Aims Chapter Research Questions 
Chapter 2: 
Comparison of 
Roadside and Situated 
Field Trips 
(1) To uncover the nature of 
the development of sense of 
place in undergraduate 
geoscience students in the field 
(2) To illustrate how the 
development of sense of place 
is impacted by differences in 
field trips or students 
(1) How do different types of field 
trips impact students’ place 
attachment? 
(2) How does sense of place relate to 
perceptions of learning on the two 
differing field modules? 
(3) Are student perceptions of 
learning and instructor intentions 
aligned on the two differing field 
modules?  
     (a) How does this relate to sense 
of place? 
Chapter 3: Resilience 




(1) To uncover the nature of 
the development of sense of 
place in undergraduate 
geoscience students in the field 
(2) To illustrate how the 
development of sense of place 
is impacted by differences in 
field trips or students 
How do (1) differing instructors and 
(2) variable weather conditions 
impact sense of place and the student 
field experience? 
Chapter 4: 
Comparison of Study 
Abroad and Local 
Students 
(2) To illustrate how the 
development of sense of place 
is impacted by differences in 
field trips or students 
(3) To understand how sense of 
place relates to motivation and 
environmental attitudes 
What affective similarities and 
differences exist in (1) motivation 
and (2) connection to Earth between 






Figure 1.0: Overview of investigations reported on in each thesis chapter.  
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PREFACE (CHAPTER 2) 
This chapter presents a comparison of specific student outcomes on two modules of a geoscience 
study abroad field camp for American students in New Zealand (Figure 2.0). Distinct pedagogical 
approaches were taken to each module. The first module was of a ‘situated’ style – mapping-based in 
a single site. The second was of a ‘roadside’ style – smaller exercises in multiple discrete sites. These 
approaches are common to geoscience field trips worldwide, each utilised for different learning 
objectives and geological scales of investigation.  
Findings illustrate the importance of student autonomy, immersive landscapes, and alignment of 
student perceptions of learning with instructor intentions. These and other key concepts identified in 
the mixed-methods analysis are incorporated into a schematic model of each field trip type, along 
with recommendations to improve student connections with place and engagement with roadside-style 
field trips. Recommendations are useful not only to educators of the specific field trips where the 
research was conducted, but to anyone leading roadside-style field trips, in geoscience or other field-
based disciplines.  
Chapter 2 is currently in review with Geosphere.  
 
Figure 2.0: Overview of investigation reported on in Chapter 2.  
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CHAPTER 2: ARE WE THERE YET? SENSE OF PLACE AND THE STUDENT 
EXPERIENCE ON ROADSIDE AND SITUATED GEOLOGY FIELD TRIPS 
2.1 – Research Context 
2.1.1 – Field Education: Benefits and Styles 
Field trips are widely used in geoscience education around the globe and in several other disciplines, 
including geography (e.g., Gold et al., 1991; Fuller, 2006), biology (e.g., Smith, 2004; Anderson et 
al., 2009), archaeology (e.g., Colley, 2003), and in-service teacher training (e.g., Crawford, 2007; 
Wee et al., 2007; Luera and Murray, 2016). In geoscience, field education is valued for its broad 
development of knowledge, skills, and scientific/professional identities (e.g., Boyle et al., 2007; 
Kastens et al., 2009; Whitmeyer et al., 2009; Feig, 2010; Petcovic et al., 2014). Fieldwork is often 
used to market particular courses or programs of study (Fuller, 2012). Previous research in field 
education is vast, covering topics such as technology in the field (e.g., De Paor and Whitmeyer, 2009; 
Feig, 2010), expert-like mapping traits (e.g., Petcovic et al., 2009; Riggs et al., 2009; Dohaney et al., 
2015), building multi- and interdisciplinary connections (e.g., Barrett et al., 2004; Anderson and 
Miskimins, 2006), and access and inclusion (e.g., Atchison and Feig, 2011; Gilley et al., 2015). Much 
like the vast pool of research on field education, pedagogical approaches to field trips vary widely.   
Field trips in geoscience range from day/weekend trips through to multi-month (summer) field 
courses/camps (Whitmeyer et al., 2009). Some instructors opt to maximise diversity of sites visited, 
while others maximise time spent in a single area (Lonergan and Andresen, 1988; Gold et al., 1991). 
Lonergan and Andresen (1988) characterised the practical variations of geography field trips with 
respect to three factors: travel distance, time spent, and availability of educational activities. They 
described five combinations of these factors: limited travel/limited time (labs, campus fieldwork, day 
trips), limited activity/extended travel (roadside trips), extended travel/extended time (mapping trips 
with limited sites, residential field camps), multi-location activities (travel between states or countries, 
study tours), and learner-practitioner and participant observation (conducted as a part of that 
community). Field trips that involve more extended activities tend to promote more student-centred 
learning (e.g., O’Neill and McMahon, 2005; Baeten et al., 2010) and may more easily incorporate 
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project-based (e.g., Blumenfeld et al., 1991; DeWaters et al., 2014) or problem-based learning 
approaches (e.g., Kahn and O’Rourke, 2004; Charlton-Perez, 2013).  
Field educational environments are complex, where variables unique to the non-classroom setting 
become important (e.g., inclement weather, injuries, or accidents; Stokes and Boyle, 2009). Any 
unexpected change in trip variables might result in a field trip changing from an extended 
time/extended travel trip to a limited activity/extended travel trip. Such influences in the field increase 
demands on students’ cognitive load (Orion and Hofstein, 1994; Boyle et al., 2007) and strengthen the 
need for a thorough consideration of the affective domain (attitudes, emotions, and values) when 
researching field education.  
2.1.2 – The Importance of the Affective Domain in Field Education 
Discussions in the geoscience education literature often focus on the cognitive domain, or what 
students know. The affective domain, or why they learn, is not as widely studied in geoscience (e.g., 
Boyle et al., 2007; Stokes and Boyle, 2009; McConnell and van der Hoeven Kraft, 2011; van der 
Hoeven Kraft et al., 2011; Jolley et al., 2012, LaDue and Pacheco, 2013). It can help us understand 
why students study geology in the first place and why they remain studying it (van der Hoeven Kraft 
et al., 2011; LaDue and Pacheco, 2013). Previous work on the affective experience in earth science 
suggests that students have largely positive feelings towards field education before the trip and these 
feelings become significantly more positive after the trip has finished (Boyle et al., 2007). Some 
negative affective responses are apparent at the beginning of field trips and anxiety about the 
unknown tends to be common (Boyle et al., 2007). However, these negative affective responses 
disappear by the end of a field trip (Boyle et al., 2007). Students appreciate the importance of field 
education, value its group work components, and enjoy being challenged in the field (Boyle et al., 
2007). Subsequent work by Stokes and Boyle (2009) further supports these findings, and highlights 
the importance the affective domain has in promoting deep approaches to learning. Deep learning 
describes learning for understanding, as opposed to surface learning, or rote memorisation (Marton 
and Säljo, 1984; Trigwell and Prosser, 1991).  
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Motivation in part determines student approaches to learning, by driving the why and how behind 
these processes (e.g., Bandura, 1977; Dweck, 1986; Deci et al., 1991; Eccles and Wigfield, 2002; 
Entwistle and Smith 2002; Deci and Ryan, 2008). Through their self-determination theory for 
motivation, Deci et al. (1991) identified three needs that influence student desire to achieve certain 
learning outcomes: 1) competence, 2) relatedness, and 3) autonomy. These factors are all relevant in 
the field and may be impacted variably by differing styles of field trips. Feelings of competence are 
dependent upon whether students feel prepared for and/or anxious about the field trip, which may be a 
particular challenge at the beginning of a field trip (Orion and Hofstein, 1991; Boyle et al., 2007; 
Stokes and Boyle, 2009). Fieldwork has considerable opportunities to develop a sense of relatedness 
and community, as students tend to bond with their peers and instructors more readily when in close 
quarters and social barriers have been reduced (e.g., Gold et al., 1991; Fuller, 2006; Stokes and Boyle, 
2009). Student autonomy varies with style of trip and therefore, differing instructor input in the field 
(Lonergan and Andresen, 1988; Gold et al., 1991).  
Students who are intrinsically motivated are driven by their own interest or desire to understand (Deci 
et al., 1991). More intrinsically motivated students have greater conceptual understanding (Grolnick 
and Ryan, 1987) and are more positive about, satisfied with and persistent with their learning 
(Vallerand and Bissonnette, 1992) than students with lower intrinsic motivation. More intrinsically 
motivated students have also been shown to hold increased interest and enjoyment in their learning 
(Benware and Deci, 1984). It could be argued that an engagement with geoscience and the Earth is the 
ultimate goal of geoscience education experiences, fostering an interest and drive to learn more and 
become better at self-regulation of learning, independent of a particular topic or instructor.  
2.1.3 – Sense of Place in the Field 
In proposing a new framework for the affective domain in the geosciences, van der Hoeven Kraft et 
al. (2011) defined a component unique to our discipline, termed “Connections with Earth” (p.72). 
This component describes the possible ways that people relate to the Earth, including appreciation, 
wonder, values, and aesthetic. It is based upon theoretical and experimental findings, and intersects 
with peoples’ motivation and emotions. The authors cite a previous session at the 2008 Geological 
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Society of America (GSA) Annual Meeting, ‘The Human Connection with Planet Earth: What is it 
and Why is it Important?’ when they describe this characteristic as “essential for our well-being” and 
“part of our motivation for learning geoscience” (p.74). They also suggest that harnessing or 
strengthening a student’s connections with Earth may increase their desire to learn geoscience 
content.    
The connections with Earth component is grounded in previous environmental psychology work on 
‘sense of place’ (van der Hoeven Kraft et al., 2011), a term originating from human geography that 
describes a person’s connections with a place through their attachment to and meanings they see 
within it (e.g., Tuan, 1977; Brandenburg and Carroll, 1995; Williams and Stewart, 1998; Semken and 
Butler Freeman, 2008). Our perceptions of places are built upon past experiences and evolve through 
new interactions, which are sometimes shared with others (e.g., Tuan, 1977; Gustafson, 2001; 
Massey, 2005; Chen et al., 2014). Imagined through a geological lens and coupled with a cultural 
lens, each landscape carries with it a heritage of past occupation and environmental change, and it is 
through the interplay between each individual and each landscape that a new sense of place is formed.  
‘Place attachment’ is one component of sense of place (e.g., Giuliani and Feldman, 1993; Hidalgo and 
Hernández, 2001; Williams and Vaske, 2003; Hernández et al., 2007; Scannell and Gifford, 2010) and 
is at the interface of connections with Earth and emotion in the affective framework for the 
geosciences (van der Hoeven Kraft et al., 2011). Place attachment is comprised largely, but not 
exclusively, of the degree of dependence on and identity with a locality (e.g., Williams and Vaske, 
2003; Kyle et al., 2005; Chen et al., 2014).  
Successful attempts to address place-based geoscience have been highlighted in recent papers (e.g., 
Riggs, 2005; Semken, 2005; Semken and Butler Freeman, 2008; Williams and Semken, 2011; Monet 
and Greene, 2012), including a Journal of Geoscience Education Special Issue (“Teaching in the 
Context of Culture and Place”, 2014). Many geoscience fieldtrips are not explicitly place-based, 
where specific attention is given to the diversity of cultural meanings of the landscape in question 
(e.g., place names, environmental issues, indigenous knowledge). Place-based or not, geoscience 
students in the field are introduced to a range of disciplinary and instructor perspectives of the area 
that they are in. Students inherently develop their own perspectives on the field place, even if this is 
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not a part of the intended field trip curriculum. They leave the field area often with strong, long-
lasting memories of the place, and some even revisit it. Prior work suggests that attachment to natural 
and recreational areas correlates with pro-environmental or environmentally responsible general 
behaviours (e.g., Vaske and Kobrin, 2001; Halpenny, 2010). Furthermore, prior experience with a 
place correlates with sensitivity to environmental impacts on that specific location (White et al., 
2008). These connections may be useful not only in graduating students who are environmentally 
aware and considerate, but also to strengthen their intrinsic motivation for learning about the geology 
and earth system of a particular place.  
2.1.4 – Research Questions 
This study analyses two week-long modules of a six-week New Zealand geology field camp for 
undergraduate students from the United States of America, with a New Zealand based study abroad 
company, Frontiers Abroad Aotearoa Ltd (Dohaney, 2013; Hampton et al., 2015). The first module is 
mapping-based around a single site (‘situated’) and the second addresses independent tasks and skills 
at several geographically disperse sites (‘roadside’). Neither of these modules are explicitly place-
based. Under consideration here is the sense of place that develops on field trips which have not 
intentionally addressed place; however, are inherently grounded in place by asking students to study 
the landscapes around them. Following the links between the affective domain, sense of place, and 
fieldwork, this study focuses on several research questions: 
(1) How do different types of field trips impact students’ place attachment? 
(2) How does sense of place relate to perceptions of learning on the two differing field modules?  
(3) Are student perceptions of learning and instructor intentions aligned on the two differing field 
modules? 
(a) How does this relate to sense of place?  
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2.2 – Methods  
2.2.1 – Research Setting 
2.2.1.1 – Study participants  
Students on the field camp were in their third year of post-secondary study; however, their previous 
experience with geology and geologic fieldwork varied greatly, as they came from a variety of 
colleges and universities (see Table 2.1 for a detailed demographic breakdown). The predominant 
reasons students gave for enrolling in the field camp were its geologically comprehensive nature 
(covering all rock types in a variety of settings), the ability to fulfill a field camp requirement at their 
home institution and combine it with a semester study abroad, the desire to travel somewhere new, 
















Female 17 68 2 2 
Male 8 32 3 3 
Age 
20 17 68 4 3 
21 7 28 1 2 
22 1 4 0 0 
Ethnicity 
Caucasian 22 88 5 3 
Asian 1 4 0 1 
Declined to 
Answer 
2 8 0 1 
Major 
Geology 14 56 3 2 
Geology & 
Other Science* 
7 28 2 1 
Environmental 
Geoscience 









0 1 4 0 0 
1-2 10 40 1 5 
3-4 10 40 4 0 
5+ 4 16 0 0 
* includes Geochemistry and Geophysics majors. 
Students were taught by different instructors throughout the field camp, to ensure that they were 
introduced to many geological sciences faculty and postgraduate students that they would encounter 
throughout their study abroad semester at the University of Canterbury (UC) in Christchurch. The 
instructors for the first module (situated) were specialists in: 1) structural geology (lecturer), 2) 
paleoseismology (PhD student), and 3) regional tectonics and terrane analysis (lecturer). The latter 
instructor was on the trip in an advisory capacity and had less direct involvement in the module 
pedagogy than the former two instructors. For this reason, this instructor (regional tectonics and 
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terrane analysis) was not included in this study. The instructors for the second module (roadside) were 
specialists in: 1) volcanology (lecturer), 2) metamorphic petrology and tectono-stratigraphy (research 
scientist), 3) active tectonics and tectonic geomorphology (lecturer), and 4) mineral textures and 
crustal history (visiting lecturer). 
2.2.1.2 – Field camp curriculum 
The Frontiers Abroad (FA) field camp curriculum is comprised of five modules in five different 
locations, two of which are considered here (Hampton et al., 2015; Figure 2.1). Each of these modules 
has a different goal and geological focus, with a general progression from introductory navigation and 
mapping through to conducting independent mapping and research (Hampton et al., 2015). This study 
was conducted during modules 2 and 3, at Cass and Westport, both on the South Island of New 
Zealand (Figure 2.2).  
 





Figure 2.2: Map of field module locations and sites (A, Roadside; B, Situated), South Island, New 
Zealand. The roadside module contained nine geographically disperse sites visited over six days, 
whereas the situated module concentrated on one discrete mapping area over the same timeframe. 
The field locations both have established field stations owned and maintained by UC, for use in 
teaching and research. Each has comfortable bunks, a large commercial kitchen, running water, 
power, heating, and (semi-reliable) wireless internet. The Cass field station is only five minutes from 
a major highway and rail line, yet in a town with a permanent population of one. It is nestled within 
the Southern Alps and feels almost completely isolated.  The situated-style module taught in the 
Castle Hill Basin focuses on detailed geologic mapping of sedimentary sequences in a single, discrete 
area approximately a 30-minute drive from the field station (trip parameters are highlighted in Table 
2.2). Students compile a detailed stratigraphic log, map geological contacts, structures, and 
geomorphology, and prepare geological cross-sections (Figure 2.1). These assessments are completed 
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individually, but students work in mapping groups of three to four (Table 2.2), collecting data and 
discussing possible explanations and interpretations together. 
Table 2.2: Field module parameters: situated vs. roadside.  
Characteristics of field module Situated Roadside 
Approx. distance from previous location 279 km / 3.5 hours 222 km / 3 hours 
Approx. average daily travel time 60 minutes 75 minutes 
Max. daily travel time 60 minutes 150 minutes 
Number of field sites 1 9 
Approx. size of field area 8 km2 500 km2 
Number of teaching staff 3 instructors, 2 TAs 4 instructors, 2 TAs 






relating to field days 
(observation, recording, 
interpretation) 
In contrast, the Westport field station is in the middle of a small coastal town suburb; in fact, the 
suburb was built around it. The roadside-style module focuses on strengthening observational and 
data collection skills and developing research questions (Figure 2.1). The field sites visited are spread 
both north and south of the field station and the group visited up to two sites in one day, driving a 
maximum of 75 minutes each way (Table 2.2). Sites typically involve one rock type; however, 
lithology and structure vary between outcrops at each site. These lithologies span the range of 
sedimentary, igneous, and metamorphic rocks and sequences (Figure 2.1). Students complete a 
number of small assessments relating to field days and sites, though not all sites have a required 
assessment. Though students do collaborate when working back at the field station, these exercises 
are much more individual in nature, as they visit field sites in groups of 10-12 (Table 2.2).  
2.2.1.3 – Researcher 
The researcher (lead author) accompanied the field trip as a non-participant observer, in order to 
collect data that would help contextualise survey and interview findings by characterising the field 
environment. The researcher was unable to answer student questions relating to the geology or 
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assessment. The students were aware that she was a PhD student in Geoscience Education, who 
focused specifically on field experiences and sense of place. The researcher holds degrees in 
Geological Sciences and Geoarchaeology, and attended a number of field trips as an undergraduate 
and postgraduate student. She also has served as a teaching assistant on many field trips around New 
Zealand, including previous years of the FA programme. The researcher is an expatriate from Canada, 
and therefore, is able to relate to the students’ experiences in cultural unfamiliarity and adjustment 
upon their arrival in the country.     
2.2.2 – Quantitative and Qualitative Measures 
This study used a mixed-methods approach to investigate student and instructor place attachment, 
wider sense of place, and perceptions of teaching and learning. Quantitative survey data (Section 
2.2.2.1) provided a concise and broad characterisation of the research population’s place attachment. 
However, the complex and difficult to quantify nature of perceptions meant that there was a richer 
detail and causation that could only be obtained from qualitative data. A sub-sample of interviews 
with students and instructors (Section 2.2.2.2) were conducted to uncover how their place attachment 
fit into their wider sense of place (including place meanings), and how this related to the field learning 
experience. Field observations (Section 2.2.2.3) were collected by the researcher to understand the 
field experiences of the research population first hand and contextualise the survey and interview data. 
The following sub-sections describe in more detail each of these quantitative and qualitative 
measures.  
2.2.2.1 – Place Attachment Inventory 
Students (n=23, situated; n=25, roadside; two students did not complete post-surveys on the situated 
trip and therefore did not have matched pre-post data) and instructors (n=3, situated; n=4, roadside) 
were surveyed for their attachment to the field area, using the validated Place Attachment Inventory 
(PAI; developed by Williams and Vaske, 2003 and named by Semken and Butler Freeman, 2008). 
Students completed surveys before and after each field module and instructors completed only one 
survey, during the field module. Surveys were completed on paper or digitally, dependent upon their 
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own preference and the reliability of the field station internet at the time. The PAI measures both 
place identity and place dependence to determine sense of place through landscape value.  
The PAI was validated using visitation of recreational landscapes in Colorado, Illinois, and Virginia 
(Williams and Vaske, 2003). Williams and Vaske (2003) found significant differences between a 
person’s place attachment and them having visited it 0-2 versus 3-6 times, indicating that even a short 
amount of time in a landscape is enough to foster an attachment with it. Semken et al. (2009) found 
significant differences only between never having visited a site and having visited it one or more 
times. The PAI compares the place in question to “other places” anywhere in the world or in their 
home country, and therefore the respondents’ overseas travel experience is of limited relevance. 
Furthermore, the comparison in this study is a pre- to post-trip comparison of the same students, and 
therefore, both data sets had the same travel experience. The PAI has been found to be applicable to 
additional locations throughout the United States and has previously been used in geoscience to 
evaluate the impact of a place-based introductory geology course (Semken and Butler Freeman, 
2008). In this study, place names have been changed to “Cass” and “the Westport field sites” and 
wording only modified to be grammatically consistent with the plurality of these place names. These 
names reflect the colloquial terms used for the field area in discussion with the students. “The 
Westport field sites” concisely refers to the collection of field sites visited on the roadside module to 
capture the overall experience of the students, rather than their attachment to individual field sites. 
The same instrument administered to the student participants was used to measure place attachment of 
instructors on the field trips. Both the student and instructor data sets were analysed following the 
methods described by Semken and Butler Freeman (2008). Responses to the 12 statements were 
scored from 1 to 5 on a Likert scale from strongly disagree to strongly agree, with the negative 
statement “the things I do at (place name) I would enjoy doing just as much at a similar site” reversed 
scored. Possible PAI scores range from 0 to 60, with a score of 36 or greater indicating place 
attachment and less than 36 indicating place aversion.  
On the first survey, basic demographic information was collected from the students, including their 
prior field, work, and outdoor experience, and their reasons for enrolling in the field camp (Table 2.1; 
see Appendix 3.1 for a list of survey questions). Instructors were asked about their experience leading 
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geoscience and other outdoors courses, prior visits to the field site(s), and interest in teaching that 
particular field module.   
2.2.2.2 – Observations: the field experience 
Field observations served to keep a running log of the field trip events and contextualise the survey 
and interview data. The observations did not follow a set protocol, but rather, took the form of a thick 
description. Thick description is used widely in ethnography to describe cultural groups, and 
represents a log of what behaviours happened and where (Geertz, 1973), as well as details, emotions 
and impacts related to these happenings (Denzin, 1989; Ponterotto, 2006). Similar methods have been 
used in other studies in geoscience education (e.g., Feig, 2010; Atchison and Feig, 2011). 
Observations were taken by hand in a field notebook, as the researcher moved throughout the field. 
These observations were primarily general in nature, however, with specific attention to place 
attachment (references to the landscape and/or participants’ relationships with the field area) and 
engagement (were participants attentive and did they seem to be interested in their work?).  
2.2.2.3 – Interviews: perceptions and philosophies 
Interviews were conducted with students and instructors in order to understand in more detail their 
perceptions of the field trip, the types of information covered on the PAI (field area/sense of place), 
and the background information provided on the surveys. The interviews were exploratory in nature; 
however, the analysis (described in more detail below) was organised by research question (Cohen et 
al., 2007). Student and instructor interview findings were compared where the research question 
necessitated this (Research Question 3/3a - Are student perceptions of learning and instructor 
intentions aligned on the two differing field modules? How does this relate to sense of place?).  
As it was not feasible to interview all 25 students, purposive sampling (Cohen et al., 2007) was 
necessary. In this case, a random or a self-selected sample would not have been useful for 
understanding the extent of a potentially wide range of perceptions of field experiences. Instead, a 
deliberate sample strategy was enacted, where the researcher (lead author) selected five students who 
represented differing peer groups and a range of demographic, attitudinal, and aptitude characteristics 
(Table 2.1). These choices were informed by instructors and TAs who had better knowledge of the 
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students and their personalities than the researcher and incorporated factors additional to Table 2.1, 
such as the student’s comfort within the field area. The interviews represent the perceptions of this 
sub-sample and are not generalizable to the overall study population, but are instead used to 
understand survey responses in greater detail. Five different students were interviewed for each of the 
two modules. Time constraints and the need to avoid overloading the students meant that some 
students were not interviewed until at maximum three days following the module. These interviews 
were semi-structured and conducted in/outside the field station or campsite, away from their 
instructors and peers. The interviews ran an average of 26 minutes, with a maximum of 38 and a 
minimum of 17 minutes.  
All faculty instructors were interviewed (n=6). Most interviews were conducted in the instructors’ 
office, others via Skype. Interviews were semi-structured and had an average length of 48 minutes, 
with the longest running 78 minutes and the shortest, 26 minutes. Instructor interviews were 
completed within the year following the relevant module. As time in the field was limited, it quickly 
became apparent that priority would need to be shifted to completing student interviews whilst on the 
field trip. It was expected that instructor perspectives would be much less changeable and time or 
location sensitive, as their sense of place would be based on a rich collection of experiences in the 
field landscape constructed over a number of years (Stedman, 2003).  
All interviews underwent content analysis (Cohen et al., 2007) using an iterative process of coding 
and verification. Coding through content analysis serves to reduce large volumes of qualitative data to 
a smaller list of themes, effectively summarising the responses of (in this case) the interviewees. 
Coding may be perceived as a subjective process, particularly in cases (such as this study) where 
cross-coder comparisons are not feasible and dependent on the description and interpretation of the 
researcher. A more inductive approach was used, in which codes (and therefore, themes) were 
allowed to emerge from the data, rather than using an a priori list of codes, to partly counter for 
subjectivity. While this approach is more time consuming, it forces the researcher to stay close to the 
data without any preconceived ideas about findings and themes. Emergent themes were checked in the 
data for counter-evidence as a second step in establishing trustworthiness of the themes. Themes were 
also triangulated across the range of quantitative and qualitative data in the study. Coding methods 
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included a mix of in vivo (interviewee’s exact words), process (actions that the interviewee 
described), emotion (interviewee’s feelings), and evaluative coding (interviewee’s values; Saldaña, 
2009).  
The analysis was constrained to the subset of content relating to the research questions (e.g., Miles 
and Huberman, 1994; Cohen et al., 2007). For the student interviews, the analysis focused on sense of 
place in the field area and perceptions of their learning on the field trip (Research Questions 1-3). 
Instructor interview analysis focused on instructor intent in teaching the field module (Research 
Question 3). After relevant sections of the interview were identified, a first pass with each dataset 
revealed emergent codes, sub-codes and categories. Codes represent the initial level of summary data 
used in the content analysis. Any descriptions or reflections that were more specific or detailed were 
classified as sub-codes. For example, if an interviewee first said that summiting a hill was a 
memorable experience for them but then also said that it was memorable because they felt satisfied, 
the code used (process) could be ‘summiting’ and the sub-code could be ‘felt satisfied’ (emotion). 
Categories were used to group codes (and any associated sub-codes) together to provide a broader 
summary level. In the example used here, the category could be ‘positive memorable experiences’. 
Following the initial list of codes, sub-codes and categories, a second pass was completed to refine 
and produce an initial frequency analysis of codes/sub-codes. Lastly, a third pass was done with the 
refined list of codes/sub-codes, producing a final code frequency. The interview themes described in 
the following sections are all codes, though are generally discussed by category, i.e., with related 
codes.  
2.3 – Findings  
2.3.1 – Survey Findings: Place Attachment 
After the situated module, average student place attachment shifted significantly towards the positive 
(32.4 to 39.7/60; non-parametric paired t-test (Wilcoxon test), p<0.0001; Table 2.3). Instructors on the 
situated module (n=3) had place attachments of 37 and 41 out of a possible 60 (Table 2.4). 
Contrastingly, there was no significant change in average place attachment of the same students on 
the roadside module (30.3 to 31.8/60; non-parametric paired t-test (Wilcoxon test), p=0.71; Table 
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2.3). Instructors on the roadside module had place attachments of 38, 43, 44, and 45 out of a possible 
60 (Table 2.4). 
Table 2.3: Student place attachment results. 
Trip type n Pre Post Shift 
Situated 23 32.4 (6.6) 39.7 (7.0) 7.3 (5.3)* 
Roadside 25 30.3 (6.8) 31.8 (6.8) 1.5 (6.6) 
   Note: maximum score of 60, >36 indicates positive (more than 
neutral) attachment. Standard deviation in parentheses. 
*non-parametric paired t-test (Wilcoxon test), p<0.0001. 
 
Table 2.4: Instructor place attachment results. 




Situated 3 37 41 N.A. N.A. 40 
Roadside 4 38 43 44 45 32 
   Note: no instructors were the same between the two modules. Maximum score of 60, >36 
indicates positive (more than neutral) attachment.  
 
2.3.2 – Field Observations 
Field observations on the situated module confirm that students mapped in small groups and therefore, 
made group decisions about where to go which were not dictated by the instructor(s). Students also 
decided what to describe and measure and took their own steps to interpret those data (both 
individually and as a group). Additional observations showed that the instructors reinforced this 
ownership by telling them that they were looking forward to seeing what they “create”. The direction 
and feedback that the instructors provided was largely focused on supporting the students so that they 
could effectively complete the final map, stratigraphic log and cross-section. This assessment required 
the integration of multiple data sources through interpretation of the field landscape. The instructors 
also emphasised rock description and recording of observations before jumping to an interpretation or 
idea. Students responded positively to this pedagogy and assessment, and appeared to be attentive and 
confident throughout the majority of the module.  
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On the roadside module, field observations support that tasks at all of the field sites visited were 
focused heavily on making interpretations through instructor-directed Socratic discussions at each 
site, a change from the previous module. These interpretations were only sometimes related to the 
geologic history of the region, despite this being identified as a guiding principle for the module 
(Table 2.2). Although the goal of understanding the regional geologic history was occasionally 
reinforced in the field, observations confirm that students did not have an assessment or activity that 
tied the sites together throughout the region. Furthermore, the trip content was varied and spatial 
distribution of sites was wide, as was the scale of investigation at each site. The instructors decided 
where to take the students and helped locate them when the group arrived at each site. Instructors 
often needed to reinforce the locations of each site multiple times. Students appeared frustrated, 
under-confident and easily distracted at a number of the field sites, particularly when the purpose and 
context of that site was unclear and when multiple sites were visited within one field day.  
2.3.3 – Interview Findings 
2.3.3.1 – Student interviews: situated module 
At least three of the five interviewees on the situated module indicated that they appreciated the field 
area aesthetic and specifically described and noted its dramatic/striking topography.  
“It was beautiful…and like hiking around and um, like you’re kind of looking 
down at the trail and then you look up and just surrounding you are mountains…it 
always just strikes me how like you’re hiking and you look up and it’s like there’s 
no flat land. It’s just, everything’s kind of coming towards you. Um, which is kind 
of like dizzying but really awesome.” – Situated Student 2  
A number of other themes relating to sense of place were identified in at least two of the interviews on 
the situated module: familiar with field area aesthetic, “vantage points”, geology readily apparent in 
landscape, “huge” area, “cover a lot of ground”, stream crossings (as a minor inconvenience and 
notable event), field station added to experience, and increased geological understanding deepens 




“I mean my perceptions have changed with the greater knowledge that I’ve gained 
about it. Like as I, as I understand more about what’s been going on in this area, 
it deepens my feeling of what it is…you sort of get a sense for everything that’s 
going on.” – Situated Student 1 
One perception of the situated module was mentioned in three interviews: time management. Four 
other themes were recognised in at least two of the interviews: useful to have stratigraphic context, 
“figure out the structure of the area”, build confidence, and data collection.  
“But I think that’s maybe another thing that you know, they were trying to help us 
learn, or show us that we needed to learn, was how to manage your time and 
manage the locations you want to go to.” – Situated Student 3 
2.3.3.2 – Student interviews: roadside module 
One theme relating to sense of place was consistent in three of the five roadside module interviews: 
appreciated field area aesthetic.  
“On the drive it was just like, the ocean. It was just like staring at the ocean the 
whole time. And just like marvelling at how large the waves are. ‘Cause I’ve never 
been in a place where waves are so large.” – Roadside Student 1 
Other sense of place themes were apparent in at least two of the interviews: unfamiliar landscape, 
appreciated being in New Zealand, appreciated module geology, novel geology, varied module 
geology, coastal geological exposure, “the abandoned coal town”, and nearby town amenities.  
A variety of perceptions of the field trip learning were identified in the five interviews. One of these 
occurred in three interviews: developing research questions. Five other themes were identified in at 
least two interviews: “understanding metamorphic core complexes”, optical mineralogy, real life 




“I think it’s been, I mean I don’t know, maybe my interpretation is different, but I 
felt like they’re trying to get us to think more openly in the field, or something. 
And really like take a piece of whatever we’re seeing in the trip and like try and 
pose a question.” – Roadside Student 2 
2.3.3.3 – Instructor interviews: situated module 
Interviews were conducted with the two situated module instructors involved in the study. Both 
instructors interviewed indicated that the focus of the module was on building knowledge and skills 
for a final task (map, cross-section, stratigraphic log), with particular emphasis on developing rock 
description skills. They also both indicated that they intended to leave students feeling like they had 
ownership over their in-field decisions and work, and therefore, their learning outcomes. 
“But the context is they’ve already learned a few skills in Kaikoura [previous 
module not discussed in this study] and the purpose of Cass [situated module] is 
for them to produce this geological map using these skills that they’ve 
learned…And to do that you need to do good descriptions of your rock units. And 
along with the geological map you do a cross-section…the purpose of Cass is to 
make sure the students have what it takes to do that.” – Situated Instructor 2  
Other goals individually mentioned by one of the instructors (but not both) were: apply knowledge 
previously learned, challenge, engagement, enjoyment, facilitate student-staff interaction, 
interpretation, mapping, rock identification, and safety. 
2.3.3.4 – Instructor interviews: roadside module 
The most commonly mentioned intentions for the roadside module (mentioned by three of the four) 





“I’m trying to make sure that they understand the task of collecting observations in the field 
and recording those and learning how to ask themselves questions…it’s really important for 
them to learn that skill of just collecting hard data by uh, investment of time and effort on the 
outcrop versus getting the buzz of then interpreting that, in terms of the setting or the 
geological history of the area.” – Roadside Instructor 4 
Other goals mentioned by two of the four instructors were the development of: student autonomy, 
rock description skills, note-taking skills, observational skills, and learning the content of igneous and 
metamorphic rocks.  
2.4 – Discussion 
In this discussion, we aim to use our place attachment survey data, field observations, and student and 
instructor interviews to address how students develop a sense of place and experience their learning 
on situated and roadside field trips. We answer this overall aim by addressing our research questions 
sequentially and concurrently developing a schematic representation of each field module that may be 




Figure 2.3:  Field trip design in this study (A, Situated; B, Roadside). Student, instructor, and peers coloured circle sizes differ to show the amount of input 
that each group had relative to one another. Note that these sizes and the positioning of each circle are schematic only and not based on quantitative 
measures. 3A) Students worked within peer groups and occasionally interacted with instructors. These peer groups worked together towards a unifying 
assessment constantly situated within the field area. 3B) Students worked largely individually and occasionally interacted with peers and instructors. Note 
that instructor input here is relatively larger than in 3B, as the instructors dictated the field plan considerably more in the roadside module than in the 
situated module, whilst moving students and peers from field site to field site. Students completed smaller assessments that involved either single (e.g., 
assessment 2) or multiple (e.g., assessments 1 and 3) field sites. However, there was no broader assessment that encapsulated the field area and hence, 




Figure 2.4: Recommended design for roadside field trips. Student, instructor, and peers coloured 
circle sizes differ to show the amount of input that each group had relative to one another. Note 
that these sizes and the positioning of each circle are schematic only and not based on quantitative 
measures. The recommended design for roadside field trips includes: 1) increased interlinking of 
smaller assessments (e.g., assessments 1-3) and 2) a regional (field area wide) assessment (e.g., 
assessment 4) which serves to link all field sites and assessments. These recommendations serve to 




2.4.1 – How Do Different Types of Field Trips Impact Students’ Place Attachment? (Research 
Question 1) 
Students on the situated module became significantly more attached to the field area, with an average 
post-trip attachment of 39.7/60. Contrastingly, the same students on the roadside module had no 
change in their attachment to the field area and averaged a slight aversion to the field sites post-trip 
(31.8/60). Only the situated module produced an average place attachment higher than that of students 
in a traditional (non-place-based) introductory geology course (35.3/60; Semken and Butler Freeman, 
2008). Roadside trips may need more concerted attention to connecting students to the landscape/field 
area (Figure 2.3), in order to better foster attachment with these places and strengthen links to the 
affective domain (Semken and Butler Freeman, 2008; van der Hoeven Kraft et al., 2011; LaDue and 
Pacheco, 2013).   
2.4.2 – How Does Sense of Place Relate to Perceptions of Learning on the Two Differing Field 
Modules? (Research Question 2) 
The model for the affective domain in the geosciences highlights three concepts that address how 
motivation and emotion relate to connection to Earth: (1) modeling appreciation, (2) place attachment, 
and (3) connections to aesthetic (van der Hoeven Kraft et al., 2011). The former (modeling 
appreciation) is best addressed in the inter-relationships between instructor intent and student 
perceptions, addressed in the following section (Research Questions 3/3a). The latter two (place 
attachment and connections to aesthetic) refer to aspects of the student’s own sense of place and are 
relevant to Research Question 2. Findings from interviews and observations are incorporated here to 
address these concepts and their relationships to student perceptions of learning.  
Student interviewees noted that they appreciated the aesthetic of the situated field landscape, its 
dramatic topography and “vantage points”. Some students even remarked that it had a familiar feel to 
them. These positive feelings were reinforced by the field station setting, which was similar to the 
aesthetic of the mapping area, despite being 30 minutes’ drive away. The field station setting 
continued the immersive nature of the situated environment.  
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Previous work has found that a sense of place and appreciation of landscape develops strongly when 
pedagogy promotes geological inquiry (Ault, Jr., 2014). The structure and assessment of the module 
allowed considerable opportunity for students to be autonomous, navigate, and make a range of 
decisions in the field, largely without immediate or constant instructor feedback, and this more 
project-based approach appeared to promote high levels of engagement from the students. This 
engagement is consistent with research on student-centred (e.g., O’Neill and McMahon, 2005; Baeten 
et al., 2010) and project-based learning (e.g., Blumenfeld et al., 1991; DeWaters et al., 2014). The 
map, cross-section, and stratigraphic log assessments defined the immersive experience of the situated 
module, and were inherently linked with the landscape by covering the entire field area (Figure 2.3A). 
Students felt accomplished at mapping an area that seemed “huge” initially, but became more 
manageable over time as they covered more ground. They described growing feelings of attachment 
as they understood more about the geology, after only a week of working within that landscape. This 
illustrates a direct link between the students’ own place attachment and their learning about the 
landscape.  
Field observations showed that the roadside structure (multi-site visitation at distances where driving 
is required) resulted in a more hands-on teaching experience (less student-centred) where students had 
little autonomy. Students were more reliant on instructors for direction both in physical location and 
in their own observations and interpretations through Socratic discussions at each field site (Dohaney 
et al., 2015). Field observations indicated that the students demonstrated less confidence and 
ownership of their data and work, and this is reinforced by interviewees’ worries about their own lack 
of background knowledge. Though they stated that they enjoyed the varied and novel geology on the 
module, it was not enough to overcome these worries. Anxiety is common on field trips, particularly 
at the beginning of the trip or in new environments when students do not know what to expect (Boyle 
et al., 2007). The structure of the module and observations of the specific assessments confirmed that 
the concepts studied at discrete sites on the roadside module were not connected through a larger 
piece of assessment integrating and interpreting the landscape and region through a project-based 
approach, e.g., a regional geologic map, data summary, or large scale paleogeographic model (Figure 
2.3B). Some students reported appreciation of the field area aesthetic and its variety, but this was 
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superseded by their feelings of being spatially disoriented and fatigued when traveling varied and 
often long distances. Interviewees did not describe feelings of attachment as they did in the situated 
modules, an important link to the affective domain and student engagement (van der Hoeven Kraft et 
al., 2011).  
Students on the situated module reported forging strong interpersonal connections, particularly in their 
small (3-4 person) mapping groups. Field observations indicated that students on the roadside module 
received less support and input from their peers, only occasionally interacting with each other (Figure 
2.3B). Group work, or at least autonomous group work, is less practical or necessary at the spatially 
constrained sites on the roadside module. Fuller (2006) compared an eight-day alpine physical 
geography extended travel/time trip to a one-day rivers and coasts limited activity/extended travel 
trip, both in New Zealand. His results suggest that students on limited activity/extended travel trips 
get to know each other, but that interaction doesn’t enhance their engagement with the material 
(Fuller, 2006). On trips with deliberate group work (e.g., residential field camps), students get to 
know each other and this social interaction improves their engagement (Fuller, 2006). ‘Social 
learning’ has previously been found to be an important component of geoscience field work (Stokes 
and Boyle, 2009; Streule and Craig, 2016). Interactions with others are also a critical factor in an 
individual’s sense of place development (e.g., Gustafson, 2001; Kyle and Chick, 2007). It is possible 
that these social interactions and support experiences assisted in developing student sense of place on 
the situated module in this study.   
2.4.3 – Are Student Perceptions of Learning and Instructor Intentions Aligned on the Two 
Differing Field Modules? How Does This Relate to Sense of Place? (Research Questions 3/3a) 
In any curriculum setting, it is important to recognise both the ‘intended’ curriculum – that which the 
instructors had planned to deliver (e.g., Porter and Smithson, 2001; Kurz et al., 2009) and the 
‘received’ curriculum – that which occurred in practice and how it was interpreted by the students 
(e.g., Cuban, 1992; Zamani et al., 2007). These may be compared by mapping the intended learning 
outcomes onto activities and assessments using the concept of constructive alignment, with the 
learner’s perceptions and experience at the core (Biggs, 1996). Student sense of place may also be 
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impacted by how instructors model their own connections with Earth (van der Hoeven Kraft et al., 
2011). Although in our case the instructors did not explicitly address place in their intended 
curriculum, it was still possible for students to develop a sense of place in their received curriculum.  
On the situated module, both of the instructors had a positive attachment to the field area. Field 
observations indicate that all of the instructors on the situated module were focused on helping the 
students become more capable in the field, particularly towards the completion of their assessment. 
When asked about their learning on the situated module, students did not remark much on specific 
content and focused instead on transferrable skills. Time management was the most widely 
mentioned, and building confidence and data collection skills were also noted. This attention to 
transferrable skills aligns well with the instructors’ self-reported focus on building skills and fostering 
a sense of ownership in the students. In contrast, there was much less alignment of student perceptions 
of learning and instructor intent on the roadside module.  
Though the four instructors each had a positive attachment to the roadside field sites and they 
interacted more frequently with the students on the roadside module (Figure 2.3B), students did not 
perceive the regional connections or importance of these in their learning. Where instructors saw 
teaching the regional geologic history as a goal, students saw “understanding metamorphic core 
complexes”. This is indicative of the expert ability to see the sites as an interconnected whole (e.g., 
Bransford et al., 2000), whereas novices see a series of concepts. This awareness of the regional 
connections across the field area may explain the instructors’ considerably higher place attachment to 
the roadside field sites. Instructors see the (implicit) landscape connections in the roadside module 
that students only see in the situated module where the connections through assessment are explicit 
(Figure 2.3). The situated assessment with in-built landscape connections also served as a venue for 
instructors to model expert-like appreciation and awareness of the landscape. Three students on the 
roadside module mentioned the conveyed importance of developing research questions, but only one 
of the four instructors mentioned it. In this case, there is no assessment structure to link the landscape, 
model appreciation, and help to convey the broader (field area-wide) learning intentions of the 
instructors (Figure 2.3B). Students were then left to draw their own conclusions not only about how 
the discrete field sites were connected, but why the instructors had chosen to highlight them.  
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2.4.4 – Implications of Findings on Further Field Trip Development 
The situated field trips in this study had considerable inherent strengths in engaging students with the 
landscape and its geology, which were further strengthened by its larger, unifying assessment (Figure 
2.3A). Students developed a strong sense of place in this environment, even when the curriculum was 
not explicitly place-based. We can continue to leverage this in field trips of this type by supporting 
students in being autonomous learners, particularly through curriculum structures that encourage 
student decision making and exploration. The use of small group work may further support student 
engagement and connection with the geology by building peer relationships in the field (e.g., Tedesco 
and Salazar, 2006; Stokes and Boyle, 2009). Additionally, we expect that the introduction of 
deliberate place-based curriculum through engagement with the cultural landscape to situated field 
trips will take what is already effective practice in teaching geoscience mapping one step further, and 
help to create a sense of responsibility for local communities and sustainable geoscience initiatives 
(e.g., Tedesco and Salazar, 2006; Semken and Brandt, 2010).  
There is clearly a time and a place for roadside field trips, and they are designed as such to meet 
particular goals (Lonergan and Andresen, 1988; Gold et al., 1991), e.g., learning a range of geologic 
skills, exposure to a diversity of geology, or discovering the regional geologic relationships. However, 
the discrete field site structure on the roadside trip in this study did not support development of a 
sense of place or engagement with the field area as a whole, and therefore, its geology. On the 
roadside trip in this study, students needed to use observations collected on a number of scales to 
unify complicating dimensions of time, depths and processes through regional frameworks. This 
created a challenge that was spatially and temporally more expansive than on the situated field trip, 
particularly when these observations were not explicitly connected through a larger, unifying piece of 
assessment (Figure 2.3B). We postulate that the use of such regional assessments (e.g., regional map, 
written geologic history) will help students to develop and maintain a sense of where individual sites 
fit within the landscape and geologic timescale (Figure 2.4). Assessments such as these will be aided 
by a concerted effort from the instructors to model appreciation of these connections, and help 
students develop a sense of place in the field area. We further believe that it is not enough for the 
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instructors to try and convey the wider field relationships, but that students need to discover this for 
themselves with enough assistance to mitigate anxiety over lack of subject-specific knowledge. 
Therefore, activities that encourage ownership, independently driven exploration, and a sense of 
community will be particularly helpful (Benware and Deci, 1984; Deci et al., 1991).  
2.4.5 – Limitations 
The field educational environment is one that is mentally stimulating and complex. Students 
experience the need to make complicated decisions and problem solve in physically challenging 
environments characterised by many intersecting variables, many of which are outside of the 
instructor’s control (e.g., Boyle et al., 2007; Kastens et al., 2009; Riggs et al., 2009; Feig, 2010; Baker 
et al., 2012; Hambrick et al., 2012). We have described our setting in detail (Section 2.2.1) and 
attempted to control for as many of these variables as possible, which are highlighted in the following 
sub-sections.  
2.4.5.1 – Above average student population 
The students in this study selected, applied for, and paid for the intensive New Zealand field camp 
programme, traveling across the world to participate. None of the students had ever visited New 
Zealand before and were excited to be in a new country where they could see active geological 
landscapes. The students were possibly more interested, motivated and engaged than the average 
student studying in their own local area. This does not make the findings less valid, as despite these 
factors, students had a significant change in attachment on one module and no change on the other. 
However, overall attachment and potentially, shifts in attachment, may not be as strong on both 
situated and roadside field trips for differing populations (e.g., non-study abroad students). 
2.4.5.2 – Curricular and environmental conditions 
Though the students on the two modules were the same, some differences between them could not be 
controlled for. The situated module is conducted in a mountainous environment, whereas the roadside 
module is predominantly a coastal landscape, although usually within view of mountains. The two are 
aesthetically distinct. As mentioned previously, the two modules are taught by an entirely different 
teaching team. While this was useful for keeping things fresh for the students, it also means that there 
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was some variation between personal teaching styles and beliefs. Finally, the situated module 
occurred prior to the roadside module, meaning that the students may have been more fatigued for the 
roadside module, though they did have two days of rest time before beginning it. Regardless of how 
helpful the rest time was, the roadside experiences were built on the situated experiences, while the 
situated experiences were built on the students’ first module, which was not part of this study. One 
variable that is undoubtedly out of our control, the weather, was uncharacteristically consistent 
between the two modules: warm, mostly sunny, with no rain for the two-week duration.  
2.4.5.3 – Methodological limitations 
Though the researcher’s observations were highly useful in providing context and triangulation for the 
student and instructor populations, it is important to remember that these still require interpretation of 
the behaviours observed. What the students and instructors are thinking is not always readily 
apparent, and interpretations are inherently affected by the researcher. All observations were taken by 
the same researcher (lead author) and therefore, carry with them the same bias, that of a person with 
largely positive past field experiences as an undergraduate and a fellow North American in a foreign 
country. 
2.5 – Conclusions  
This study highlights key differences in two common geology field trip structures: situated (here 
geological mapping-based) and roadside (here observation/skills-based). This was achieved by 
contrasting survey, observational, and interview data collected on two, week-long modules of a six-
week study abroad field camp to New Zealand, all with the same students. These students had a 
significant, positive change in their place attachment to the situated field area, but showed no 
significant change in their place attachment to the roadside field area. Interviews and observations 
suggest that these differences in student sense of place are linked to perceptions of their own 
engagement and learning through interrelationships and interactions between the individual student, 
their peer group, their instructor, and the landscape whilst in the field (Figures 2.3 and 2.4). These 
interactions helped and hindered the amount of ownership students were encouraged and able to take 
within these environments, which is also tightly connected to the assessment structure of the module. 
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The situated trip focused on one mapping, cross-section and stratigraphic log assessment, and required 
students to make navigational and data collection decisions in small groups of three or four. This 
occurred whilst being immersed within the same landscape each day, and a similar landscape at the 
field station, helping to keep the trip connected and students engaged. Students’ perceived learning 
was consistent with instructor intentions of focusing on transferrable skills, rather than specific 
content. 
The roadside trip involved considerable daily travel and a number of smaller assessments. Students 
had no need to make navigational decisions or work in small peer groups, instead relying more 
heavily upon the instructors’ direction and knowledge. Student perceptions of what they were 
expected to learn focused heavily on specific content and concepts, whereas instructors described an 
emphasis on the regional geologic history, showing a mismatch between instructor intentions and 
student perceptions of learning. Assessment is a concrete way to convey intended learning outcomes 
to students and reinforce the connections between discrete sites. In order to foster stronger sense of 
place, affective connections, and therefore, engagement with the wider geological relationships, we 
recommend that roadside-style field trips be explicitly connected through an assessment structure 
encompassing all the field sites visited in the field area. Additionally, roadside trips could further be 
improved by promoting increased ownership and exploration amongst individuals and small peer 
groups, as well as a sense of community within the students, instructors, and landscape. Further 
attention to sense of place through incorporation of cultural aspects of both situated and roadside trips 
may strengthen connections with landscape and result in more environmentally conscious, 




PREFACE (CHAPTER 3) 
The previous chapter highlighted inherent strengths in and the importance of student autonomy on 
situated field trips in developing sense of place and sustaining engagement. Chapter 3 builds on these 
findings by using multiple streams of a well-established situated field trip in the Department of 
Geological Sciences to understand how two variables – instructor and weather – impact student 
outcomes (Figure 3.0). The instructors on the three field trip streams were all familiar with and 
experienced in teaching in the field area. However, they had differing sense of place and pedagogical 
approaches. Weather conditions were vastly different on the three field streams, ranging from sun to 
snow and everywhere in between.   
Chapter 3 builds on Chapter 2 by identifying specific aspects of situated field trip instruction that help 
to foster significant increases in student attachment to the field area. Findings indicate that consistent 
learning objectives, a carefully selected, immersive, and valued field area, and a (flexible) assessment 
connected to the landscape are critical for maintaining resilient field trips. These findings are relevant 
not only to places that run multiple field trip streams within the same academic year, but also those 
that strive to maintain consistency of student experiences from year to year. Weather conditions are 
rarely mentioned in field educational research, yet are often casually mentioned to explain highs or 
lows in student engagement. The characteristics that helped to create similar student experiences on 
all field trip streams despite particularly trying conditions are important to outdoor educators of any 
description.  




Figure 3.0: Overview of investigation reported on in Chapter 3.   
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CHAPTER 3: DESIGNING FIELD TRIPS WHERE SENSE OF PLACE AND THE STUDENT 
EXPERIENCE ARE RESILIENT TO DIFFERING INSTRUCTORS AND VARIABLE 
WEATHER 
3.1 – Research Context 
Field education presents an opportunity for students to authentically ground and extend in-class 
knowledge, resulting in unique and compelling learning experiences (e.g., Boyle et al., 2007; Kastens 
et al., 2009; Feig, 2010; Petcovic et al., 2014). However, the field is also a complex learning 
environment, with complicating variables that are absent or less prevalent in classroom environments 
(e.g., Orion and Hofstein, 1994; Boyle et al., 2007; Stokes and Boyle, 2009). This study seeks to 
understand the effect of (1) differing instructors and (2) variable weather conditions on sense of place 
and the student field experience. The following sections detail relevant literature in field trip 
development, sense of place, and the connections between these.  
3.1.1 – Field Trip Design: Logistics, Conditions and Pedagogy 
Developing field trips requires considerable effort finding suitable environment(s) and pairing those 
with desired learning outcomes. Design typically maximises geological characteristics (e.g., 
appropriate content and level of academic difficulty), along with logistical challenges (e.g., physical 
exertion and access, accommodation, travel distances) (Lonergan and Andresen, 1988; Gold et al., 
1991). The latter are often shaped by health and safety requirements and departmental budgets 
(Manning et al., 1998; Boyle et al., 2009). Despite the financial and health and safety constraints 
geologists continue to take students into the field because of its wider benefits (e.g., Kastens et al., 
2009; Stokes and Boyle, 2009; Whitmeyer et al., 2009; Petcovic et al, 2014). Other science disciplines 
that commonly utilise field teaching include archaeology (e.g., Colley, 2003; Aitchison, 2004), 
biology (e.g., Smith, 2004; Anderson et al., 2009), and geography (e.g., Fuller, 2006; Scott et al., 
2006; Boyle et al., 2007; Hope, 2009; Glass, 2015).  
Field trips have a reputation for attracting students and may become part of a department’s 
undergraduate legacy. Previous work indicates that 90% of learners/instructors/industry professionals 
consider fieldwork to be integral to undergraduate programs (Petcovic et al., 2014). In another study, 
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graduating students commonly reported fieldwork as the most positive learning experience in their 
undergraduate degree (Caulkins, 2009). Field trips, however, are not the same every year and may be 
complicated by uncontrollable factors, such as weather, tides, and natural hazards (e.g., Scott et al., 
2006). Furthermore, instructors change from year to year, or within a particular year if trips are run 
multiple times. Instructor delivery and emphasis can be variable, even with a set curriculum (Dohaney 
et al., 2015). Despite changing instructors and weather, the location of the field trip often remains 
consistent, in order to build staff knowledge, location contacts, and resource repositories (Gold et al., 
1991).  
Previous work suggests that student connections with the Earth, attachment to particular places, and 
appreciation of Earth’s aesthetic are important concepts for understanding student emotions, attitudes 
and values and developing their motivation for learning geoscience (van der Hoeven Kraft et al., 
2011; LaDue and Pacheco, 2013). Place-based learning through close attention to local and/or 
ancestral locations is an effective way to address these concepts, particularly in engaging indigenous 
communities (e.g., Riggs, 2005; Williams and Semken, 2011). The way the field trip is structured is 
an important factor in developing student connections with place. Situated field trips foster stronger 
relationships with the field area than roadside field trips (Chapter 2). The following sections highlight 
applications of the concept of ‘sense of place’ to field education.  
3.1.2 – Sense of Place: Working Definitions 
A wide body of work in disciplines such as human geography, environmental psychology and 
anthropology described the way that people interact with spaces to form places. As we engage with 
and learn about our settings, we build our own ‘sense of place’, or collection of meanings and 
emotions (e.g., Tuan, 1977; Williams and Stewart, 1998; Gustafson, 2001; Massey, 2005; Semken 
and Butler Freeman, 2008; Halpenny, 2010). This collection of meanings includes both the natural 
and the cultural and is bounded by the physical environment (Stedman, 2003). However, meanings are 
not strictly limited to that place, as the environment may evoke meanings sourced from experiences or 
memories from elsewhere (Greider and Garkovich, 1994).  
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‘Place attachment’, one aspect of sense of place, describes the degree of connection a person has with 
a place (for a review see Lewicka, 2011). Scannell and Gifford (2010) posit that place attachment is 
comprised of three interlinking agents – the person, the place, and the process (affect, cognition, or 
behaviour). Place attachment has been applied extensively to the understanding of environmental 
management, particularly in the realms of recreation and tourism (e.g., Williams and Stewart, 1998; 
Kyle et al., 2004). Validated survey instruments have been developed for place attachment, which 
have been widely applied (e.g., Hidalgo and Hernández, 2001; Williams and Vaske, 2003; Kyle et al., 
2005; Hernández et al., 2007; Semken and Butler Freeman, 2008). Past analysis of place attachment 
scores and correlation of these with interview findings have shown them to be sensitive to differing 
field trip conditions (Chapter 2).  
3.1.3 – People in Field Trip Places: Self, Others, and Environment 
Sense of place is highly applicable to fieldwork, as immersion in a landscape generates enhanced 
attention to one’s environment (Lee and Ingold, 2006). This may be further accentuated by walking 
with others, creating a shared rhythm and experience, potentially helping to bond individuals to one 
another and the place (Lee and Ingold, 2006). The social nature of field education, with peer and 
instructor interactions, is important to student field experiences (Kent et al., 1997; Boyle et al., 2007; 
Stokes and Boyle, 2009; Petcovic et al., 2014; Streule and Craig, 2016).  
These ideas echo broader notions of how sense of place is formed, through the connections between 
self, others, and environment (Gustafson, 2001). Student experiences in the field environment involve 
several key characteristics: a) themselves, their peers/their instructors (others), b) the assessment task 
they are given, and c) the field area (environment; Figure 3.1; Chapter 2). This work will focus two 





Figure 3.1: Conceptual model of situated field trip design, showing the relative input of an individual 
student, their peers, and their instructors (Chapter 2). Students operate within their peer groups and 
all groups are situated within the field area through a field area-wide assessment. 
3.1.3.1 – Others: instructors 
Undergraduate field trips are typically bound to the geographic location of the institution. 
Consequently, field trips may have been designed a considerable time ago and may outlast even the 
most long-standing staff members. Instructors commonly teach field trips that they haven’t designed, 
or teach outside of their own specialist area. One way to minimise the potential instructional variation 
on a field trip is to have clear and agreed upon learning outcomes (Lonergan and Andresen, 1988; 
Higgitt, 1996; Kent et al., 1997). However, differences in the style and emphasis of curriculum 
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delivery is unavoidable, due to differing personality types, teaching and learning philosophies, and 
instructor backgrounds (Dohaney et al., 2015).  
In addition, instructors have their own sense of place for that particular field area, based upon their 
own experiences and knowledge. Orr (2007) argues that place attachment grows “by stealth” (p.49), 
and takes time. Williams and Semken (2011) addressed the importance of harnessing the strong sense 
of place among local teachers. However, teachers do not always have a deeply rooted sense of place 
in their teaching locale. This is the case, for example, in rural schools where teachers are commonly 
from urban environments (White and Reid, 2008), or in universities where academics are frequently 
from elsewhere. Teft (2013) found that a group of expatriate teachers in Cambodia was able to instil a 
sense of place and an ecological awareness in local students that they took into the field. Teachers 
achieved these results despite their own differing backgrounds and motivations, as well as not having 
spent much time in the field landscapes. They were able to do so by leaning on their own value of 
environmental education whilst leveraging pre-existing student connections with natural features, 
allowing the students to take ownership and discover their own new knowledge for themselves. 
Despite these promising findings, none of these works have explicitly addressed specific differences 
in instructor sense of place and gauged whether or not these have variable impact.  
3.1.3.2 – Environment: weather 
Weather conditions play an important role on field trips and can severely disrupt the curriculum. Field 
geologists pay close attention to the conditions in their notebooks (Muller, 1983), with the intent of 
later utilising their weather notes to recall memories or understand why they may have shortened a 
field day or taken less thorough notes. Though inclement weather is often touted as a drawback (Lei, 
2010), short periods of challenging weather may create a stronger sense of community, accompanied 
by a sense of resilience or accomplishment (Breunig et al., 2010) and teach the ability to withstand a 
challenge (Butler and Wilkerson, 2000). However, just because the experience fosters a stronger sense 
of community does not mean that students necessarily learn more, as the physical environment may 
cause distractions from the learning outcomes (Dohaney et al., 2015). A lack of familiarity with how 
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to deal with weather conditions, or how to effectively manage these whilst completing assessed work, 
may increase demands on students’ cognitive load (Orion and Hofstein, 1994).  
Despite the importance of field education to geoscience (e.g., Kastens et al., 2009; Petcovic et al., 
2014), work published on specific field trip pedagogies seldom mentions the weather. What is 
typically discussed in more general treatments of field pedagogies is the need to plan extensively and 
keep students safe and happy in variable environmental conditions, through comprehensive health and 
safety measures (e.g., Lonergan and Andresen, 1988; Kent et al., 1997; Manning et al., 1998).  
Through past experiences, instructors develop to become resilient and most importantly, flexible. 
Instructors are typically willing and able to adjust the parameters of their field trip in the face of 
changing conditions, to the point of completely replacing a field experience with a classroom lesson 
(Table 3.1; Fuller et al., 2003; Scott et al., 2006). All of these approaches help manage, minimise, and 
mitigate potential hazards to student safety, which by extension, are hazards to learning.  




Fair N/A, trip as planned 
Average Consider possible adaptations, continually revisit these  
Worsening Prepare to shorten field day; Consider potential to reduce amount or 
expectation of assessment; Advise participants of weather conditions and 
review individual field plans 
Poor Restrict field area (ideally keep local to accommodation); Terminate or 
suspend field day; Reduce amount or expectation of assessment 
Sustained poor 
(prior to trip) 
Restrict field area; Terminate field trip (implement alternate lesson) 
Sustained poor 
(during trip) 
Terminate or suspend field day; Terminate field trip; Reduce amount or 
expectation of assessment 
  
3.2 – Methods  
3.2.1 – Research Setting 
This research was conducted on three, six-day, introductory mapping trips (15 days total due to one-
day overlaps between trips) for second-year geology majors. These were the students’ first overnight 
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field trips and their first time producing their own geological maps showing the distributions of rock 
types in the area. The field accommodation is located within the mapping area and no driving is 
required beyond travel to and from the field area from the university on the first and final days.   
3.2.1.1 – Field environment 
The field area is an approximately 90-minute drive from the University of Canterbury (Christchurch) 
and is located on an active sheep and beef high country farm, Glens of Tekoa, in the central South 
Island of New Zealand (Figure 3.2). The university has been teaching in the area for over 65 years 
(Sevon, 1969). The original research mapping was conducted by geologists from the University of 
Canterbury (Sevon, 1969; Weaver and Pankhurst, 1991; Tappenden, 2003), making the area part of 










The mapping area contains a variety of rock types (meta-sedimentary basement rock, overlying 
sedimentary sequence, plutonics, volcaniclastics and volcanics) and reasonably simple structural 
features (one large fold and some faulting; Sevon, 1969; Weaver and Pankhurst, 1991; Tappenden, 
2003). Therefore, the geology is appropriately diverse for an introductory field mapping trip over a 
small area (4 km2).  
3.2.1.2 – Accommodation  
Accommodation is in a series of cottages used to house seasonal farm workers (Figure 3.3). The main 
building has shared bedrooms, a dining room, and a central living room with an open fireplace. This 
central living room provides a warm, confined space to work and socialise in, particularly necessary 
in the unpredictable autumn weather of New Zealand’s high country (Figure 3.4). Instructors share the 
accommodation with the students, reducing social barriers and offering an opportunity for students to 
get to know their instructors on a personal level (e.g., Gold et al., 1991; Fuller et al., 2006; Stokes and 
Boyle, 2009). A cook accompanies each field group and provides breakfasts, provisions for packed 
lunches, and a cooked meal in the evenings.  
 




Figure 3.4: Photos showing clear sky (A, Trip 2) and foggy (B, Trip 3) conditions in the field area, 
looking N. 
3.2.1.3 – Pedagogy  
The accommodation’s size (maximum 23 students) necessitates multiple consecutive field trip 
streams, each with different instructors. Although the instructors that teach the field trip vary from 
year to year, the department now has a group of five or six instructors that are experienced with both 
field teaching and this specific area, even though they have different research specialties. 
The assessment is consistent between all trip streams, but instructors tend to emphasise differing 
aspects given their own specialty and mapping approaches. Instructors are used to having to respond 
to extreme weather conditions which may impact what is practically possible for the students to 
achieve given the set timeframe, resulting in minor adjustments to the assessment whilst maintaining 
learning outcomes. This is explained to students at the start of each trip and helps students avoid 
worrying about what has happened on other field trip streams.  
On the first day, a half day after driving to the field area in the morning, students are introduced to the 
mapping area and are refreshed on field techniques that they have previously learned in a lab setting 
(structural measurements, rock descriptions, field notebooks; Table 3.2). It is up to each individual 
instructor where they would like to take the students and how much of the stratigraphy they want to 
introduce them to. Each of the three trip streams involved in this study had differing first days 
(detailed in section 3.3.2 below).  
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Table 3.2: Field trip itinerary and course level learning objectives. 
Day Tasks Assessment Instructor 
1 Drive to field area (~90 mins.); 
Refresh of field techniques; 
Half day guided introduction to 
field area and rock types 
(specific locations decided by 
instructor – see Table 3.4) 
N/A  
2 Self-directed mapping of 
smaller inset area 
Inset map and cross-
section 
 
3 Self-directed mapping of full 
mapping area 
N/A Mark inset map and 
cross-section, provide 
constructive feedback 
4 Self-directed mapping of full 
mapping area 
N/A  
5 Half day guided traverse 
through less accessible area 
(day flexible given weather; 
Half day self-directed to tie 
loose ends 
Final map, cross-section, 
and rock unit descriptions 
 
6 Tidy and pack; Return to 
Christchurch (~90 mins.); Next 
group arrives (if applicable) 
N/A Mark and return maps 
during following term 
Students successfully completing this course will: 
(1) Be able to observe, record and interpret a variety of geological phenomena in the 
field. 
(2) Be able to systematically record outcrop data, measure basic structural and 
stratigraphic information. 
(3) Be competent to carry out independent mapping and/or field data recording in 
igneous, metamorphic and sedimentary terrain. 
(4) Be able to use aerial photography and contour maps as an aid to field mapping. 
(5) Be able to interpret history and extract geological information from geological maps.  
(6) Have gained experience orienteering using a map and compass. 
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On the second field day, students are given a topographic base map for a <1km2 area within their 
larger mapping area that they are expected to fill with their geologic interpretations. They are guided 
by instructors with suggested routes and key rock exposures (outcrops) to visit, and the 
recommendation is to get several good structural measurements at these locations, but the students 
plan their own traverses. When they get back to the field accommodation that night, they refine this 
map and hand it in to the instructor, along with a cross-section (interpretation of what the rocks look 
like below the surface), highlighting the major fold structure in the area (Figure 3.5). Students get 
feedback on this assessment roughly 24 hours after they hand it in, so they are able to incorporate this 




Figure 3.5: Overview photo of half of field area (Trip 2), looking NNE. Note that the ‘alternate route’ requires crossing the Mandamus River, but is more 
efficient than the ‘main track’.  
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The students then have three more days to complete the larger 4 km2 map, cross-section, and rock unit 
descriptions. Aside from one half day through a less accessible area, these three mapping days are 
largely student driven, although the students continue to present field plans to their instructors for 
constructive comment. Instructors ensure that they see each mapping group at least once per day. 
Students work in self-selected small groups of two to four, allowing them to take ownership of the 
partnerships that result and the decisions that they collectively make in the field. For most of the 
students, this is the first significant opportunity they have to acquaint themselves with each other and 
they tend to form long lasting friendships on this trip. These collegial interactions are further 
reinforced by the small and unique style of field accommodation. 
3.2.2 – Place Attachment Inventory 
Students and instructors were surveyed for their place attachment using a validated instrument 
comprised of 12 statements addressing their degree of dependence on and identification with the field 
area (Williams and Vaske, 2003). The Place Attachment Inventory (PAI) compares the applicable 
place to ‘other places’ elsewhere (developed by Williams and Vaske, 2003 and named by Semken and 
Butler Freeman, 2008). It was validated with recreational landscapes in the United States and has been 
found to be sensitive to as little as one visit to an area (Williams and Vaske, 2003; Semken et al., 
2009). The PAI has been previously used in geology to measure the impact of classroom and field-
based courses (Semken and Butler Freeman, 2008; Chapter 2).  
Students completed the survey on paper at the start and end of each field trip stream, so that the 
impact of the trip could be measured (n=17, 18, 15 on trips 1, 2 and 3, respectively). Instructors 
completed the same paper survey once during the trip (n=1, 1, 2 on trips 1, 2 and 3, respectively), also 
on paper. Responses were scored from 1 to 5 on a Likert scale from strongly disagree to strongly 
agree. Scores were reversed for one statement, “the things I do at (place name) I would enjoy doing 
just as much at a similar site”. Each person’s responses were totalled to give a score out of 60.  
3.2.3 – In-Field Observations 
In order to contextualise other findings and further understand the setting of each field trip stream, the 
lead author accompanied all of the trips to collect observations. On the first field trip stream, the 
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researcher was accompanied by a field assistant who collected their own observations. These 
observations were non-participant in nature and the students were advised that the researcher(s) could 
not be asked questions about the geology. The researcher(s) traversed the field area and made sure to 
interact with a variety of students throughout each day, as well as observing the way the students 
perceived and responded to direction they received from instructors. The result was ‘thick description’ 
in a narrative style (Geertz, 1973), logged in a field notebook for later analysis.  
The field assistant, who had recently taken the field trip as a student, provided additional observations 
on the first field trip stream and offered a point of comparison, as well as a student perspective for 
discussion. As the observations were naturalistic and of a thick descriptive nature, inter-observer 
comparison would not be meaningful in this case. Furthermore, differences in observation were 
important for perspective and therefore desired.  
3.2.4 – Student and Instructor Interviews 
Students and instructors were interviewed in a semi-structured format to understand their sense of 
place and experience on the field trip in more detail. While the questions and topics were pre-
determined, the question order and precise wording were not, and follow-up questions were left to the 
discretion of the researcher (Appendices 3.3 and 3.4).  
Interviewees were deliberately selected (n=3 per trip) to represent differing backgrounds, aptitudes, 
and field mapping groups. The interview findings are not generalizable for the entirety of the study 
population, but were targeted to represent the variability within it. Interviews were conducted in a 
private space in the field accommodation at the end of each field trip stream. The student interviews 
ranged from 8.5 minutes to 30.3 minutes.  
Each of the four instructors from the three streams were interviewed post-field trip in a private space 
on campus. Though Trip 3 was team-taught, the two instructors were interviewed separately to allow 
each of them time to reflect and share their individual views. The instructor interviews ranged from 
32.5 minutes to 62 minutes.  
 An iterative coding and verification process was used to summarise themes emergent in the responses 
of the interviewees. Allowing codes and themes to emerge inductively instead of using an a priori list 
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of codes reduces tendencies to privilege any preconceived ideas (Miles and Huberman, 1994). 
Interview data were also triangulated with survey and observational data. Emergent themes were 
further checked for counter-evidence to help establish trustworthiness. The analysis was confined to 
interview material that was relevant to the research question of this study (Miles and Huberman, 
1994) and focused on perceptions of: field education in general (instructors), intended learning 
outcomes (instructors) and teaching (students) on this field trip, and the field area and its suitability 
for this field trip (students and instructors). First, relevant sections of the interviews were identified, 
followed by a first pass of coding to produce a list of emergent codes and broader categories to group 
together these codes. This was refined with a second pass and finalised with a third pass and code 
count. Coding methods included a mixture of in vivo (interviewee’s exact words), process (actions 
that the interviewee described), emotion (interviewee’s feelings), and evaluative coding 
(interviewee’s values; Saldaña, 2009).  
3.3 – Findings  
3.3.1 – Variable Weather Conditions 
Poor weather conditions not only impact student morale and experience on a broader level, but also 
impact access in the mapping area. River crossings provide more efficient travel than the rough terrain 
(Figure 3.5), but may not be crossed if flow is too high. Furthermore, a number of crucial outcrops 
may be accessed only by wading to the outcrop and getting wet and if badly prepared, cold. 
This research was conducted over a particularly varied weather span during April 2015 (Autumn; 
Table 3.3; Figure 3.4). Trip 1 had the worst weather, including rain, sleet, and snow, and two field 
days that had to be cut 1-2 hours short because of worsening conditions. Trip 2 was dry, with mostly 






















Trip 1 11/4/2015 19 1.6 31 
12/4/2015 14 0.0 32 
13/4/2015 19 0.4 73 
14/4/2015 11 4.2 59 
15/4/2015 9 0.0 49 
Trip 2 16/4/2015 13 0.0 42 
17/4/2015 16 0.2 37 
18/4/2015 20 1.8 38 
19/4/2015 15 0.4 35 
20/4/2015 22 0.0 31 
Trip 3 21/4/2015 22 1.2 29 
22/4/2015 14 5.4 28 
23/4/2015 15 1.0 27 
24/4/2015 17 0.2 25 
25/4/2015 20 0.0 24 
Data courtesy of Environment Canterbury.  
 
3.3.2 – Instructor Perspectives and Sense of Place 
The following sections describe similarities and differences relating to instruction and instructors on 
each of the field trip streams. Firstly, perspectives relating to the value of and approaches to field 
education are detailed. Next, intended learning outcomes and differing field itineraries (aspects of 
instruction specific to this field trip) are described. Finally, instructor place attachment and sense of 
place with the field area are highlighted.   
3.3.2.1 – Instructor perspectives: field education 
Interview findings indicate that instructors a) were supportive of field education, b) valued its position 
within the undergraduate geoscience curriculum and c) believed that it attracted students to the 
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discipline. Instructors attributed the strength of field education to a) providing real life examples in 
their natural setting/context, b) putting the classroom into practice, and c) developing a sense of 
learning ownership and independent problem solving in students.  
Two instructors mentioned that field education (in particular) helped teach students how to build 
information up from scratch. One instructor focused on the value of being outside and having a tactile 
engagement with the landscape. Another described the importance of students learning what they 
need to bring into the field and experiencing a sense of exploration. Two instructors described 
approaching field teaching by starting more hands-on, then gradually backing off and providing more 
opportunities for student autonomy as the trip goes on. Other approaches described were having high 
expectations and providing a supportive learning environment.  
“I think part of the beauty about geology is marrying whatever sophisticated 
models you want to run, or microscope work you want to do, or structural 
techniques you want to do in the lab, with actually sitting there in the landscape 
and seeing the rocks in situ…‘Cause that’s what we’re really trying to understand, 
is the earth. I think field teaching is always gonna be, I mean, field science is 
always gonna be an important part of that…I think the students love that aspect of 
geology.” – Trip 3 Instructor 
3.3.2.2 – Instructor perspectives: goals and approaches for this field trip 
Instructors described their intended goals for this specific field trip. These largely focused on what 
they called “basic” or “core” elements of field skills: locating yourself, “taking strikes and dips” 
(structural measurements), and recording observations in order to create a map (Table 3.2). They also 
described higher order goals of thinking outside the box/creatively, making assumptions and 




“The first one is preparation for field work. And that is, um, locating yourself on a 
map, taking strikes and dips, recording observations and drawing sketches…It’s 
just doing these things. Practice, practice, practice. And they’ve got to think 
outside the box a little bit. It’s not simple enough that they can just get away with 
drawing them on. They’ve got to think, how are these rocks next to these rocks? 
They can’t get all the answers in the field, they’ve got to make some assumptions 
and make some interpretations.” – Trip 2 Instructor 
Field observations indicate that though the field trip streams had the same assessment structure and 
mapping area, each instructor incorporated variable levels of student autonomy in their introduction to 




Table 3.4: Day 1 field itineraries as defined by trip instructors.  
Trip 
Number 
Field Location (Purpose) 
1 2 3 4 5 
1 
Farm buildings 
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3.3.2.3 – Instructor sense of place 
Instructors on the field trips had place attachment survey scores of 50 (Trip 1), 35 (Trip 2), and 27 and 
31 (Trip 3, n=2). These differences were statistically significant (one-way ANOVA, 4 treatments, 12 
values per treatment, p=0.003; Table 3.5). In the interviews, instructors described the area as a “pretty 
ideal field site” which provides a comprehensive “experience” for the students. They did note that 
other locations would be workable, but thought that this field area was quite special in its variety of 
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geology, including a structural component, in such a small space. However, two of the instructors still 
wished that there were more rock types in the area that aligned with their own (differing) research 
specialties. All of the instructors noted that the balance between simplicity and complexity is perfectly 
suited to the students’ academic level.  
Table 3.5: Place attachment to Glens of Tekoa. 
 Trip 1 (n=17) Trip 2 (n=18) Trip 3 (n=15) Significance** 












8 (12)* 10 (9)# 6 (6)^ No, p=0.53 
Note: results of Wilcoxon matched-pairs signed rank test between pre and post: *p<0.05; 
^p<0.01; #p<0.001. 
**results of one-way ANOVA; was the null hypothesis rejected? 
 
Interview findings further suggest that the accommodation is a crucial part of the field area. Three 
instructors noted that it was most important the students stay within the mapping area and can cover 
the whole area on foot. Two instructors described the need for the students to get along whilst living 
and working together, and that this is particularly important in such small and rustic quarters. One 
instructor mentioned the importance of everyone (including instructors) fitting into the same 




“I guess the one thing about [the location] that probably works, is that you’re 
bringing them back to a small, confined space…And also having the confined 
spaces with a small group. They’ve got to get on and they’ve got to work 
together.” – Trip 1 Instructor  
Two instructors noted each of the following downsides to the field area: a) its private ownership, b) 
some difficult to identify rocks and c) the potential for poor weather conditions. On several occasions 
instructors described their willingness to adapt assessment and expectations to the weather conditions. 
One instructor mentioned the need to ensure that students are comfortable and focused on mapping, 
and not preoccupied with the weather conditions. At a broader level, all instructors noted the 
importance of making sure that any student worries were tempered before they became detrimental, or 
to identify variabilities in student expectations (and the frustration of not being able to do this all at 
once when they have dispersed in the mapping area).  
3.3.3 – Student Perspectives and Sense of Place 
The following sections highlight similarities and differences in student findings, particularly with 
respect to the three field trip streams. Students’ field experiences are described, including their 
perceptions of what they were expected to learn on the field trip. Following this, student sense of 
place and the relationships of these to their geological learning are detailed.  
3.3.3.1 – Student perspectives: the field experience 
Eight of the nine students interviewed indicated that they enjoyed the experience of being in the field. 
Students particularly valued the opportunity to put their data together and build knowledge from the 
foundation up. Although four students indicated that it was a “drastic change” from the classroom/lab 
environment, five stated that they felt adequately prepared given the skills they learned in preparatory 
tutorials. However, three students remarked that the relevance of these skills learned was not apparent 
until they began working in the field. All but one of the students indicated that learning how to map 
was a key purpose of the field trip. Other commonly mentioned skills learned were a) rock 
description/observations, b) note-taking, c) getting good quality data, d) identifying imperfect rocks 
and e) making interpretations.  
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“Just getting us to like try and get information from the field. Then coming back 
and trying to put it together…We got back and I put it all down, and then I linked 
it all up and it made sense.” – Trip 2 Student 
At least one student interviewed per trip (four students in total) stated that they found the field days to 
be long and tiring. All of the students interviewed on Trip 1 stated that the weather conditions were 
poor, but that they were able to cope with them readily. One of these students noted that the instructor 
shifted their expectations as the conditions worsened. Only one of the six students interviewed on 
Trips 2 and 3 (fairer weather) even mentioned the conditions at all. Five students mentioned that 
getting to know and bonding with their classmates was a significant positive contributor to their field 
experience. None of the students on Trip 1 referred to this.  
3.3.3.2 – Student sense of place 
On all field trips, students had a significant increase in their attachment to the field trip location 
(Table 3.5). There was no significant difference in place attachment between any of the field trips 
(one-way ANOVA; Table 3.5). Seven of the nine students interviewed said that they liked the field 
trip location and six said that they thought it was beautiful or scenic. None of the students had spent 
time in this exact location before, but three indicated that this type of landscape was familiar to them. 
One student interviewed per trip highlighted the isolation of the field area.  
“[I’d tell the landowners about] all the rocks and the beauty of it. Um, and just 
the peacefulness of it. It’s just a really stunning, peaceful, tranquil place to be. 
And um, the way the river cuts through and you’ve got all the beautiful terraces. 
It’s just lovely.” – Trip 3 Student 
Six students (two per trip) noted that the field area was useful for its variety of geology, and in 
particular, the occurrence of igneous rocks and major fold and fault structures (three students noted 
each of these). Three students interviewed said that it was appropriate for their academic level 
(simple, yet complex). Six students did not feel a need to revisit the area, as they had gotten to know it 
well enough whilst mapping. Seven students described an enhanced appreciation for the landscape 
after learning about its geology. 
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[After stating that they were not that impressed with the area when they arrived] 
“Yeah, I feel a bit different now about it. But like, I think I just have a lot more 
appreciation for it. ‘Cause I’ve been out there and I’ve looked around it.” – Trip 1 
Student 
3.4 – Discussion 
Students on each field trip stream had a significant positive increase in their average attachment to the 
field area after the field trip (Table 3.5), but there were no significant differences between streams. 
Many similar themes arose in student interviews regardless of field trip stream (e.g., learning how to 
map, building information from the ground up, an appreciation for the field area and its scenery), 
despite differences found in instructor place attachment, implementation of the field curriculum, and 
weather conditions. Our findings suggest that these similarities in student experience and sense of 
place are due to three characteristics consistent across the field trips: 1) intended learning outcomes 
(Table 3.2), 2) an immersive field area valued by instructors, and 3) an assessment connected to the 
landscape/field area with flexibility in its implementation, especially when faced with adverse weather 
conditions.  
3.4.1 – Intended Learning Outcomes: Consistent Between Instructors and Key Ideas Clear to 
Students 
Instructors had differing specialties and field observations indicated that they supported differing 
levels of autonomy at the beginning of teaching on their respective field trip streams. Despite these 
differences in instructor and peer input, interview findings highlight the similarities at the core of each 
instructor’s intended curricula, aligned with course level learning objectives (Table 3.2). All 
instructors believed field education to be crucial for connecting the classroom to real world examples 
and developing a sense of ownership and ability to independently problem solve in students (Table 
3.2, Objectives 1 and 3). These findings are similar to previous work on the perceived importance of 
field work in the earth sciences (e.g., Fuller et al., 2006; Scott et al., 2006; Petcovic et al., 2014). They 
are also reminiscent of Teft’s (2013) research that indicated the importance of instructor value of 
environmental education and student ownership and discovery in helping to build a sense of place.     
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On this field trip, instructors focused on core field skills (Table 3.2, Objectives 1, 2, 4 and 6), thinking 
outside the box, and making assumptions (geological interpretations; Table 3.2, Objectives 1 and 5). 
By the end of the trip, instructors on all field trip streams had similar levels of input and allowed for a 
great deal of autonomy for students and their peer groups (Table 3.2, Objective 3). Observations 
indicate that instructors made one or more adjustments to their relative level of input (and hence, that 
of peers and individuals) in response to student progress with assessments and varied weather 
conditions. Students finished the trip with similar levels of attachment to the field area (Table 3.5). 
Students consistently described the purpose of the field trip as teaching them “how to map” (Table 
3.2, Objectives 3, 4 and 6) and a smaller number highlighted synthesising and interpreting data (Table 
3.2, Objective 5). Students did not identify the broader fieldwork connections that other students have 
mentioned in studies, such as transferrable skills, identity development, or career preparation (e.g., 
Fuller et al., 2003; Boyle et al., 2007; Petcovic et al., 2014). However, much of this work has focused 
on later year university students, who have a much broader range of experience than the second-year 
students involved in this study. The students in this study are on their first bedrock mapping trip and 
may not yet realise that these skills are applicable beyond mapping (e.g., Table 3.2, Objective 1), nor 
that field geology is not confined to bedrock mapping. When asked about the ‘most important’ things 
that they learned, students in this study identified specific components of mapping, including rock 
descriptions/observations, note-taking, and collecting good data (Table 3.2, Objectives 1, 2 and 3). 
Although students may not have perceived the wider implications of field education or why it is 
strongly valued in geoscience, the learning outcomes of this particular course were clear to them, 
through the provided learning objectives (Table 3.2) and instructor application of these on the field 
trip.    
3.4.2 – Field Area/Trip Location: Instructor and Student Appreciation Alike 
By design, the location of the field trip is the same between streams and findings from the instructor 
interviews indicate why the location is so valuable for this specific level of field trip. Several 
important factors were noted by the instructors: 1) the variety of geology and simple structural 
components of an appropriate academic level, 2) the small field area, and 3) the fact that the groups 
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stay within the field area and 4) the small and unique character of the quarters in which the groups 
stay. The importance of an immersive field area and an assessment that encompasses it has been 
previously found to be important for fostering a sense of place and student connections with the 
geology (Chapter 2). Furthermore, this field area is especially immersive with its lack of external 
distractions, e.g., no internet/mobile phone reception and no shops within walking distance.  
Instructors perceived similar geological values in the landscape, despite their differing attachments to 
the field area. This represents a distinction between personal feelings for an area and an appreciation 
for what it offers educationally. Although it may not be a favourite field area of all the instructors, 
they are aware and appreciative of its geologically important characteristics. This echoes the 
importance of selecting effective field locations indicated in other works (e.g., Gold et al., 1991; 
Manning et al., 1997). Perhaps most importantly, the geologically important characteristics identified 
by the instructors also became clear to their students.  
Many of the students interviewed recognised and appreciated the variety of geology in the field area, 
the structural components, and the simple, yet complex nature of the geological relationships in the 
area. However, the students did not note the relatively small size of the mapping area, the fact that the 
group stays within it, or the benefits of staying in close quarters together. This may be because this is 
their first overnight field experience and they have no other trips to compare it to. However, a number 
of students did note the fact that they were able to bond with peers and instructors on the field trip, 
widely consistent with studies of social and cultural factors on field trips (e.g., Boyle et al., 2007; 
Stokes and Boyle, 2009; Petcovic et al., 2014). The students in this study may just not have realised or 
agreed with the instructors on the role that the immersive field area played in the social and learning 
outcomes of the field trip.  
3.4.3 – Assessment: Consistent Between Trips, Aligned with Learning Outcomes, and Connected to 
the Landscape 
The assessed small map and cross-section, large map and cross-section, and final rock unit 
descriptions are the same across all field trip streams. These are well aligned with the teaching of core 
field skills (Table 3.2, Objectives 1, 2, 4 and 6), as described by the instructors, and the perceived 
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purpose of learning how to map (Table 3.2, Objectives 3, 4 and 6), as described by the students. The 
map assessment defined and encompassed the field area and provided a direct connection to the 
landscape. Previous work has showed that a field area-scale assessment, most easily/commonly 
achieved with a mapping exercise in a situated learning environment, fosters an increased sense of 
place after finishing a field trip (Chapter 2). This owes largely to the process of getting to 
know/connecting with the landscape through its geology (in this case) and in a way where students 
take ownership of this process, through independent investigation (Table 3.2, Objective 3). Students 
on the field trip have the freedom within their peer group to decide where to go and discover outcrops 
for themselves, creating a shared experience and peer relationships that help foster place attachment 
(Lee and Ingold, 2006). On all trips, students described similar feelings of attachment and 
appreciation for the landscape, having gained an understanding for its geology and an awareness of 
how it influences topography.  
3.4.3.1 – Flexibility to weather conditions: instructor implementation 
Of important note to the assessment is its inbuilt flexibility and willingness of instructors to adjust 
their expectations and pedagogy to mediate adverse weather conditions, consciously or unconsciously. 
It may also be relevant that students remain within their field area even in poor weather. In field areas 
where the accommodation is not immersed in the landscape and difficult conditions force the group 
outside of the area, sense of place may not be as strong, similar to what has been observed on roadside 
style field trips (Chapter 2). 
Although discussion of flexibility to adverse weather only arose in the student interviews for Trip 1, 
this is the only trip that encountered particularly adverse conditions and therefore the only time where 
we might expect students to realise its importance. None of the students interviewed felt that the 
unfavourable weather significantly impacted them and one specifically recognised that the instructor 
had shifted their expectations. This suggests that the instructor on Trip 1 effectively mitigated the 
difficult conditions by reducing student autonomy. These findings are similar to those of Boyle et al. 
(2007) and Stokes and Boyle (2009) who found that after a field trip, students were less likely and no 
more likely, respectively, to lose interest in their field work because of the weather. However, it is 
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interesting to note that none of the students interviewed on Trip 1 noted the importance of the social 
elements/peer bonding, whereas five of the six students interviewed on Trips 2 and 3 mentioned it. 
Work by Breunig et al. (2010) suggests that limited adverse conditions fosters a sense of resilience 
and community amongst students in the outdoors, but when the adverse conditions are prolonged they 
detract from the sense of community.  
The need to anticipate and adapt to student concerns, including the weather, was described on several 
occasions in the instructor interviews. Orion and Hofstein (1994) detailed the importance of preparing 
students for possible weather conditions (among other unfamiliar factors) in order to reduce novelty 
space and increase their ability to concentrate on their learning. It is clear that this is important not 
only for safety and potential for learning, but for ensuring that students develop connections with the 
landscape and geology.  
3.4.4 – Limitations 
This study was conducted in one field area and over one academic year, so these findings may not be 
generalizable to all field trips in all locations. However, previous work contrasting situated and 
roadside field trips suggests that the methods are sensitive to and applicable to two other locations 
within New Zealand (Chapter 2). Care has been taken to describe the research setting for this field trip 
so others may interpret how it compares to their own setting.  
In-field observations are limited because it is impossible to know everything that the students and 
instructors are thinking. These limitations are mitigated by triangulating the observations with other 
data sources. Observations also require a human instrument, the researcher, and therefore carry with 
them the bias of that instrument. Careful attention has been paid to describing the position of the 
researcher, who collected observations on all of the field trip streams. The added dataset of a second 
researcher on Trip 1 also helped to corroborate observations and provide the lead researcher with the 
context of the student perspective to take forward through the latter two trips.  
Student interviews were conducted at the same time on each trip, after their assessed work had been 
completed. However, just as the poor conditions on Trip 1 restricted the amount of work the students 
were able to do in the time that they had, it may have also limited the amount of time that they had to 
83 
 
reflect on their experience, in comparison to the students on Trips 2 and 3. Alternatively, it may have 
dominated Trip 1 students’ account of the experience. The similarity in interview responses between 
field trip streams suggests this is unlikely to be the case; however, it may be in part responsible for the 
lack of perceived importance of the social aspects of the field trip.  
3.5 – Conclusion  
This study uses place attachment survey data, in-field observations, and student and instructor 
interviews to compare perceptions of the field experience and development of sense of place on 
multiple streams of the same introductory geoscience mapping field course. Our findings suggest that 
all students had largely similar experiences and shifts in place attachment, regardless of field trip 
stream and associated differences in weather and instruction. We illustrate a conceptual view that the 
progression in place attachment is affected by the amount of instructor input and hence, student 
autonomy, determined by differences in pedagogy and/or weather conditions (Figure 3.6). For 
example, following the hand-in of the first assessment (Table 3.2), the Trip 2 and 3 instructors 
reduced their input (and increased peer input), to allow for increased student autonomy and promote 
increased attachment to the field area. At the equivalent time on Trip 1, the instructor increased their 
input (and decreased peer input) in response to worsening weather conditions, to mitigate a potential 
decrease in place attachment. Further analysis of in-field observations and student and instructor 
interviews have helped us identify key characteristics which we believe to be important in ensuring 
comparable field experiences: 
(1) Intended learning outcomes which are consistent between all instructors, as well as clearly 
communicated and readily apparent to students.  
(2) A carefully selected field area that is valued by instructors. 
(3) An assessment(s) that is (are) consistent between all field trips, aligned with intended learning 
outcomes and connected to the landscape (field area). 
(a) An assessment(s) with in-built flexibility and instructor willingness to make minor 
adaptations in the face of adverse weather conditions. 
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Following the above guidelines in careful design of field trip curricula will aid in ensuring that student 
experiences are the same from trip to trip and year to year, regardless of variable instruction and/or 




Figure 3.6: Conceptual depiction of the progression between pre- and post-trip place attachment, informed by in-field observations of relative peer and 
instructor input into teaching and learning conditions. Note that changes in relative input due to instructor adjustments may be in response to completion of 
an initial assessment (scaffold exercise) or recovery from adverse weather conditions. Conceptual model of situated field trip design from Chapter 2.  
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PREFACE (CHAPTER 4) 
Chapter 4 builds on Chapters 2 and 3 by uncovering connections between sense of place and other 
aspects of the affective domain (motivation and ecological worldview). It investigates study abroad 
students from the United States and local New Zealand students on similar, but separate, field trips to 
the same field area (Figure 4.0). Using work in educational psychology, connections are made 
between the affective domain and student outcomes, and these are interpreted to make 
recommendations to improve student outcomes on the study abroad field module. Recommendations 
for the local field trip were outside the scope of this chapter, but are referred to in Chapter 5 
(Implications and Conclusions).  
Findings suggest that the study abroad students would benefit from a more applied, environmentally-
focused, and/or place-based field curriculum. These lessons have wider ramifications for field-based 
study abroad programmes worldwide, highlighting the missed opportunities when simply applying 
curricula and/or hiring instructors from local institutions without being aware of the potential 
differences between study abroad and local student populations.  
Chapter 4 has been submitted to Frontiers: The Interdisciplinary Journal of Study Abroad.  
 
Figure 4.0: Overview of investigation reported on in Chapter 4.   
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CHAPTER 4: MOTIVATION AND CONNECTION TO EARTH ON GEOLOGY FIELD 
TRIPS IN NEW ZEALAND: COMPARING AMERICAN STUDY ABROAD STUDENTS 
WITH LOCAL UNDERGRADUATES 
4.1 – Introduction 
For many university students, studying abroad is a highlight of their undergraduate experience. The 
number of students participating in such programs continues to grow, and study abroad has seemingly 
become part of the higher education “mainstream” (Niser, 2010, p.3). The benefits of study abroad 
experiences are widespread, spanning personal and professional skills. >90% of students who studied 
abroad reported increased self-confidence and maturity, greater tolerance for ambiguity, and long-
lasting impacts on their worldview (Dwyer and Peters, 2004). Former study abroad students also 
reported greater interest in academic study and development of skillsets that influenced their future 
career paths (Dwyer and Peters, 2004). Lastly, students who study abroad develop greater 
independence, global-mindedness, and intrinsic motivation (Hadis, 2005).  
In geoscience, field education has long held a position in the higher education ‘mainstream’ and its 
impacts are not unlike those of study abroad programs. Geoscience field education is regarded as 
beneficial for its development of transferrable skills such as problem solving, synthesis, and teamwork 
– all relevant for career preparation (e.g., Petcovic et al., 2009; Riggs et al., 2009; Stokes and Boyle, 
2009; Whitmeyer and Mogk, 2009, Petcovic et al., 2014). Fieldwork draws students into the 
geoscience discipline (LaDue and Pacheco, 2013; Petcovic et al., 2014) and helps them develop their 
geoscientific identities (Petcovic et al., 2014).  
The affective domain – broadly defined as emotions, attitudes, and values – is a crucial part of 
understanding student experiences in the field and why they engage with field learning (e.g., Boyle et 
al., 2007; Stokes and Boyle, 2009). This research seeks to investigate one broad question:  
What affective similarities and differences exist between students from the United States 
studying geology abroad in New Zealand and local students?  
To explain how the affective domain relates to geoscience, van der Hoeven Kraft et al. (2011) 
developed a model that incorporates unique aspects of the discipline. This model is comprised of three 
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different components: 1) emotion, 2) motivation, and 3) connection to Earth. Two aspects central to 
the affective domain in geoscience are addressed in this study, and discussed in the following 
literature review: 1) motivation and 2) connection to Earth. Within the latter, both ecological 
worldview and sense of place are considered.  
4.1.1 – Motivation 
Of fundamental concern to student learning is their motivation for doing so (e.g., Bandura, 1977; 
Dweck, 1986; Deci et al., 1991; Eccles and Wigfield, 2002), guided by a specific orientation 
(attitudes, goals) of a relative amount (Ryan and Deci, 2000). Self-determination theory addresses 
motivation by putting the individual and their choices at the core of understanding how these choices 
translate into actions (Deci and Ryan, 1985). In applying self-determination theory to education, Deci 
et al. (1991) identified three human needs important for the facilitation of motivation: 1) autonomy, 2) 
competence, and 3) relatedness. Support of these needs is required for the development of intrinsic 
motivation, or the desire to engage in a task because it is interesting or challenging (Ryan and Deci, 
2000). The counterpart to intrinsic motivation is extrinsic motivation, or the desire to engage in a task 
because it is perceived to lead to a particular outcome (Ryan and Deci, 2000). Students who are 
intrinsically motivated have been shown to have greater conceptual understanding than those who are 
extrinsically motivated (Grolnick and Ryan, 1987). Intrinsically motivated students also tend to hold 
more engagement and enjoyment in their learning (Benware and Deci, 1984).  
In the context of the geoscientific affective domain, van der Hoeven Kraft et al. (2011) highlight 
interest and self-efficacy, or the belief in the ability to successfully complete a task (Bandura, 1977), 
as key factors for developing shorter term motivation for learning. They also point out that self-
efficacy may be particularly low when students begin a discipline that they have potentially had 
limited previous exposure to (Hidi and Renninger, 2006), as may be the case with geoscience (e.g., 
Jolley and Ayala, 2015). LaDue and Pacheco (2013) reviewed studies on interest development in 
geoscience (Levine et al., 2007; Houlton, 2010; Hoisch and Bowie, 2010). Three central themes 
emerged from LaDue and Pacheco’s (2013) study that were widely consistent with the other studies 
reviewed: 1) academic experiences (e.g., introductory courses and field trips), 2) connections with 
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people (most commonly instructors and family), and 3) engagement with Earth (e.g., outdoor 
experiences, travel, and rock/fossil collecting). van der Hoeven Kraft et al. (2011) further suggest that 
identifying with the content may foster longer term interest in the discipline. Previous work has 
suggested that the field is a crucial place where students cement their own personal identities as 
geoscientists (Kastens et al., 2009; Petcovic et al., 2014).  
4.1.2 – Connection to Earth 
Connections with Earth influence interest in geoscience and continued desire to learn about it (van der 
Hoeven Kraft et al., 2011; LaDue and Pacheco, 2013). Here we discuss relationships with the 
environment/ecology and specific places. Global environmental issues and geopolitics are at the 
forefront of modern day science and policy. Humans are dependent upon the environment, yet 
perceive varying degrees of entitlement in resource extraction and management. Geoscience spans 
fields such as oil and gas, groundwater hydrology, natural hazards, and engineering geology, and 
students studying geoscience may have variable motivations and interests within the discipline with 
respect to environmental problems.  
Geoscience is increasingly expanding into sub-disciplines that incorporate earth systems science 
(Church, 1998; Whitmeyer et al., 2009). This disciplinary “paradigm shift” into more systems-
oriented earth science (Church, 1998, p. 172) is also reflected in the types of field courses that are 
offered – research shows that while fieldwork is still widely valued, bedrock mapping is on the 
decline (Whitmeyer et al., 2009; Petcovic et al., 2014). Fieldwork is instead increasingly 
interdisciplinary, with added consideration for the interconnected nature of the Earth system (e.g., 
Trop et al., 2000; Eppes, 2009; Pearce et al., 2010).  
Attention to places in which fieldwork is conducted provides a useful way to integrate interactions 
between people and the landscape. Previous work in human geography and environmental psychology 
describes the concept of ‘sense of place’ (e.g., Tuan, 1977; Brandenburg and Carroll, 1995; Willams 
and Stewart, 1998; Gustafson, 2001; Massey, 2005). Sense of place is formed through experiences, as 
people sense and perceive spaces and transform them into places through emotion and thought (Tuan, 
1977). Two aspects of sense of place are commonly incorporated into management of natural places – 
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place attachment and place meaning (e.g., Williams and Stewart, 1998; Young, 1999; Williams and 
Vaske, 2003). Place attachment describes the degree to which a person depends upon and identifies 
with a place (e.g., Williams and Vaske, 2003; Kyle et al., 2005; Chen et al., 2014). Place meaning 
describes the attributes which people identify in places (e.g., Young, 1999; Davenport and Anderson, 
2005).  
van der Hoeven Kraft et al. (2011) highlight place attachment as a potential target to harness student 
connection to places through geoscience content. Both place attachment and place meaning have been 
previously investigated in geoscience education (Semken and Butler Freeman, 2008; Chapters 2 and 3 
of this thesis). In the field, places are inherently at the center of the educational experience even if 
only implicitly. Geoscience educators have explicitly incorporated place-based curricula that resulted 
in a variety of positive affective and cognitive student outcomes (e.g., Riggs, 2005; Semken, 2005; 
Semken and Butler Freeman, 2008; Williams and Semken, 2011; Monet and Greene, 2012). Even 
when not intentionally place-based, field trips that concentrate on one or a small number of places 
produce positive shifts in place attachment (Chapters 2 and 3). In addition, place attachment correlates 
with pro-environmental behaviours (e.g., Vaske and Kobrin, 2001; Halpenny, 2010), as well as to 
sensitivity to environmental impacts on that place (White et al., 2008).    
The previous sections have highlighted how aspects of the affective domain for geoscience (van der 
Hoeven Kraft et al., 2011) relate to why and how students learn in the field, through their motivation 
and connection to Earth. The importance of understanding connection to Earth in the context of 
increasingly interdisciplinary work in geoscience, with the potential for place-based approaches, was 
also discussed. In the following sections, we investigate some of the affective characteristics of a 
group of study abroad students visiting New Zealand. We use comparable data from local 
undergraduates to identify which of these characteristics set the study abroad students apart. We close 
with recommendations to further enhance the outcomes of study abroad students in the field.  
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4.2 – Methods  
4.2.1 – Research Setting 
This study examined two distinct student populations that undertook similar geological field studies at 
separate times in the same location: Cass (in the Castle Hill Basin), New Zealand (Figure 4.1). The 
two groups of students were: 1) US undergraduate geology students studying abroad (referred to 
herein as “study abroad students”) and 2) local NZ undergraduate geology students (referred to herein 
as “local students”). Study abroad students complete the field trip as a single module of a six-week 
field camp throughout New Zealand, which is followed by a semester studying at the University of 
Canterbury in Christchurch (Frontiers Abroad, www.frontiersabroad.com). The students apply and are 
selected for this programme. Field camps are commonly required coursework for undergraduate 
geoscience students in the United States, but are not offered at all institutions (Whitmeyer et al., 
2009). Combined with the fact that travel is a common reason people choose to study geoscience 










The local students complete the field trip as a standalone course immediately preceding the beginning 
of the academic year at the University of Canterbury, Christchurch, approximately one month after 
the study abroad students complete the equivalent module. The course is not required for completion 
of an undergraduate degree in geology, but it is required for admission to postgraduate study and is 
therefore completed by most geology majors. The learning objectives and associated assessments for 
the two field trips were similar (Table 4.1), with two added short exercises on the trip with the local 
students.  
Table 4.1: Learning objectives. 
Study Abroad Field Trip (US Students) Local Field Trip (NZ Students) 
Learning Objectives Assessment Learning Objectives Assessment 
Field mapping skills: 
contacts, structures, 
geomorphic features 











Stratigraphic log Recognize and 
measure bedding, 
cleavage, folds and 











N/A N/A Identify and map 
geomorphic features 




N/A N/A Identify and map 
geomorphic features 





Most of the students were in their third year of study, though the local students ranged greater in age 
than the study abroad students (Table 4.2). Both groups had a similar range of ethnicities and number 
of previous geology field experiences. The gender breakdown was different between the two groups. 
The study abroad students were 74% female and 26% male, whereas the local students were 19% 















Gender Female 17 74 6 19 
Male 6 26 25 81 
Age 
 
19 0 0 2 6 
20 16 70 11 35 
21 6 26 8 26 
22 1 4 5 16 




20 87 28 90 
Māori 0 0 1 3 
Asian 1 4 2 6 
Declined to 
Answer 
2 9 0 0 
Major Geology 13 57 21 68 
Geology & 
Other Science* 
6 26 7 23 
Environmental 
Geoscience 









0 1 4 0 0 
1-2 10 43 16 52 
3-4 8 35 9 29 
5+ 4 17 6 19 





4.2.2 – Survey Instruments and Analysis 
Four validated and widely used instruments (the Motivated Strategies for Learning Questionnaire, 
New Ecological Paradigm Scale, Place Attachment Inventory, and Place Meaning Questionnaire) 
were used to quantify student motivation and connection to Earth (see Appendix 3.1 for full 
questionnaire). We elected to only use validated instruments to ensure they measure what is intended, 
thus reducing uncertainty in interpretation of responses. Furthermore, the selected validated 
instruments provide points of comparison with other previous studies (e.g., Semken and Butler 
Freeman, 2008; Shephard et al., 2009). Demographic information, including gender, age, major, and 
previous field experience was also collected (Table 4.2).  
Questionnaires were administered prior to the commencement of field trip activities and were 
introduced by the lead author. The lead author accompanied the field trips as a researcher and not a 
tutor, and therefore had no influence over the students’ performance in the course. Excerpts from 
student interviews have been incorporated to help contextualise the quantitative results where 
appropriate, by providing perspectives behind the data. These excerpts are examples only and 
qualitative interview analysis was not a part of this study (see Appendix 3.3 for interview protocol).  
4.2.2.1 – Motivation  
Student motivation was measured using the Motivated Strategies for Learning Questionnaire (MSLQ; 
Pintrinch et al., 1991). Only the motivation section (31 items) was used, as the learning strategy 
section was not relevant to the research question in this study. Statements are answered on a Likert 
scale ranging from 1 (not at all true of me) to 7 (very true of me) and ask about student perceptions 
generally, as well as specific to the course. There are six internally consistent scales within the 
motivation section of the MSLQ, each of which is given an average (out of 7) when scoring. 1) 
Intrinsic goal orientation: degree to which student is motivated by factors such as interest and 
challenge. 2) Extrinsic goal orientation: degree to which student is motivated by factors such as 
rewards, grades, and competition. 3) Task value: student perception of how interesting and useful the 
course is. 4) Control of learning beliefs: belief that student’s efforts will result in a positive outcome. 
5) Self-efficacy for learning and performance: expectation that student will do well in the course and 
97 
 
can master the content. 6) Test anxiety: student stress and worry regarding the completion of 
tests/exams (high stakes assessments). Note that extrinsic goal orientation and test anxiety are the only 
constructs in which a lower score is desirable.  
4.2.2.2 – Connection to Earth  
There is no validated instrument to measure the connection to Earth component, including how people 
interact with the geology, in its entirety (van der Hoeven Kraft et al., 2011). Instead, we use three 
separate validated instruments to address some of the values, attitudes and affinities that are 
highlighted in this component: 1) the New Ecological Paradigm scale (NEP; Dunlap et al., 2000), 2) 
the Place Attachment Inventory (PAI; Williams and Vaske, 2003), and 3) the Place Meaning 
Questionnaire (PMQ, Young, 1999).  
The NEP contains 15 items which measure a person’s pro-environmental orientation on a 5-point 
Likert scale ranging from strongly disagree to strongly agree (Dunlap et al., 2000). Dunlap et al. 
(2000) suggest conducting factor analysis on NEP responses before deciding whether to treat the scale 
as one or multiple constructs. We conducted principal components analysis with a varimax rotation 
(using SPSS Statistics 24) and found that all components have loadings greater than or equal to 0.325 
on the first factor. Furthermore, eigenvalues of 4.01, 1.96, 1.58, and 1.17 suggest that much of the 
variance can be explained by one factor. Based on this analysis, it is appropriate to use the NEP as one 
construct (Dunlap et al., 2000). Responses are averaged to give an NEP score out of a maximum of 5, 
to provide results comparable with another study done in New Zealand (Shephard et al., 2009).  
The PAI contains 12 items which use a 5-point Likert scale ranging from strongly disagree to strongly 
agree to quantify a person’s identity with and dependence upon a specific place (Williams and Vaske, 
2003). In this case, the place name “Cass” was used on the questionnaire, as it is the name of the field 
area and station. The instrument was otherwise left unchanged. Responses are totaled to give a place 
attachment score out of a maximum of 60.  
The PMQ asks respondents to indicate how accurate 30 adjectives are in describing a specific place, 
ranging on a 5-point Likert scale from poor description to excellent description (Young, 1999). As 
with the PAI, the place name “Cass” was used. The instrument was otherwise left unchanged. 
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Responses are totaled to give a place meaning score out of a maximum of 150. Higher scores indicate 
more accurate (excellent as opposed to poor description) and diverse (more adjectives rated as 
accurate) descriptors.  
4.3 – Results and Discussion 
4.3.1 – Motivation 
The study abroad students had significantly higher intrinsic goal orientation, lower extrinsic goal 
orientation, higher task value, and lower test anxiety than the local students (Table 4.3). However, 
they were similar in their control of learning beliefs and self-efficacy for learning and performance. 
The study abroad students apply for and are accepted on the field camp, and are committed to a 
further semester of study abroad upon its completion. Therefore, it is perhaps unsurprising that they 
were more motivated by challenge and interest and less so on grades and fulfilling course 
requirements than the local students. Prior work suggests that intrinsically motivated students are 
more successful personally and academically when studying abroad (Chirkov et al., 2007; Chirkov et 
al., 2008), and that students self-report higher levels of intrinsic motivation after returning (Hadis, 
2005).  
Table 4.3: Motivated Strategies for Learning Questionnaire results (each construct out of 7).  
 Study Abroad (n=23) Local (n=31) 
Intrinsic Goal Orientation^ 6.01 (0.65) 4.90 (0.91) 
Extrinsic Goal Orientation^, 1 3.42 (0.92) 5.35 (1.02) 
Task Value^ 6.41 (0.60) 5.39 (1.01) 
Control of Learning Beliefs 5.39 (0.71) 5.71 (0.81) 
Self-Efficacy for Learning and Performance 5.30 (0.83) 4.92 (0.98) 
Test Anxiety*, 1 3.50 (1.57) 4.50 (1.28) 
Standard deviation in parentheses.  
*p=0.01, ^p<0.0001 (Mann-Whitney Test).  
1Note: lower score is desirable. 
 
Study abroad students also valued the field trip more than the local students did (Table 4.3). 
Responses to the open-ended questionnaire question “describe why you enrolled in this particular 
course and field trip stream” (see Appendix 3.1 for questionnaire) were summarised and counted. 
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Results from this question further clarify the differences between the study abroad and local students 
(Figure 4.2). The study abroad students gave largely intrinsic reasons for enrolling, including 
enjoyment of studying in the field, desire to visit New Zealand, interest in the content, and desire to 
learn/be challenged. Except for the desire to visit Cass, these intrinsic motivators were less prevalent 
in the local students. Instead, fulfilment of degree requirements was the most widely cited reason for 
enrolling, with just under one-fifth of the students reporting that they were randomly assigned to the 
field trip (two parallel trips with similar learning objectives are run in two different locations).  
 
Figure 4.2: Reasons for enrolling in each field trip (Question: “Describe why you enrolled in this 
particular course and field trip stream”).  
Both field trips involved the completion of a suite of assessments, handed in at the end of the field 
week/module. Students were given feedback while they are in the field, but the assessments 
comprised the entirety of their grades, and were largely summative in nature (e.g., Knight, 2002; 
Harlen, 2005; Taras, 2005). Local students’ higher test anxiety (Table 4.3) may in part be attributed to 
the field trip being a pre-requisite for postgraduate study. In contrast, some of the study abroad 
students were on a pass/fail system at their home institutions and did not receive grades. This 






























anxiety (Table 4.3), as they would not have been stressed about what grade they were going to get in 
the course.  
Previous research with the same study abroad program has found the study abroad students report 
higher levels of confidence in their communication abilities than the local students (Dohaney et al., 
2016). Although the students in this study do have significant differences in test anxiety, it is 
interesting that there were no significant differences between the students in both their control of 
learning beliefs and self-efficacy for learning and performance (Table 4.3).  
4.3.2 – Connection to Earth 
4.3.2.1 – Ecological worldview 
Study abroad students were on average more pro-environmental than local students, even if not 
statistically significant (p=0.13; Table 4.4). This contrasts with previous work that has found New 
Zealanders to be more environmentally concerned than Americans on average (Franzen, 2003). Many 
of the study abroad students also perceived this difference between the two nations, as indicated by 
this interview excerpt:  
“Well, I’ve always been an environmentalist-type person. And like, being in a 
place that is definitely way greener and more liberal towards like, ‘global 
warming is real, guys!’ than you know, the United States. It’s nice because people 
compost, people recycle, people sort all their stuff without even thinking about it. 
And without bitching about it. Because people in the US bitch about it, like it’s 
some huge, horrible task.” – Study Abroad Student 6 
Table 4.4: Connection to Earth results (ecological worldview and sense of place).  
 Study Abroad (n=23) Local (n=31)1 
NEP (/5)* 3.91 (0.51) 3.69 (0.57) 
Place Attachment (/60)** 32.39 (6.59) 25.52 (9.20) 
Place Meaning (/150)^ 104.00 (8.39) 80.61 (18.97) 
Standard deviation in parentheses.  
*p=0.13, **p=0.01, ^p<0.0001 (Mann-Whitney Test).   
1For NEP, n=30 as one student did not answer this section.  
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The local students in this study have more pro-environmental attitudes than the average New Zealand 
undergraduate student (average individual NEP scale scores of 3.69 vs. 2.46; Shephard et al., 2009). 
These are still not as high as the study abroad students (3.91), though this difference is not statistically 
significant (p=0.13). Geoscience majors appear to have more pro-environmental views as a whole; 
however, the liberal arts background of the study abroad students may promote even more pro-
environmental views (e.g., Rowe, 2002; Weissman, 2012). Additionally, the two environmental 
geoscience students in the study abroad group both were more pro-environmental than the average 
student (4.20 and 4.47 vs. 3.91); however, there are too few of them to confirm whether this is a 
consistent trend. Regardless of whether or not they major in “environmental geoscience” by label, an 
individual’s relative pro-environmentalism might impact how they see themselves as a geoscientist, or 
which sub-discipline they wish to pursue. When discussing how they decided to major in geoscience, 
for example, one student explained:  
“The human use of the earth [course] was just so awesome. It was 9 AM and 
everyone else was like juniors and seniors trying to fulfil their science credit…but 
I was in the front row, the freshman nerd…One day [the instructor] was like, 
we’re gonna spend the next six or seven lectures just on water. And I was like, 
what the fuck is that? Like what’s going on? But then I was like super into it. And 
I went to office hours to talk to him about it and he told me to take hydrology, 
which is a 400-level class. And I was a freshman…So it was really scary…But the 
feeling of really being into it was what totally hooked me.” – Study Abroad 
Student 6 
4.3.2.2 – Sense of place 
Even before the field trip had taken place, study abroad students were significantly more attached to 
the field area and saw significantly more positive and diverse meanings in it than the local students 
(Table 4.4). Questionnaire responses indicate that only 4% of the study abroad students had ever been 
to New Zealand before, whereas 29% of the local students had been to the field area previously. At 
the time of completing the initial questionnaire, study abroad students had been in New Zealand for a 
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total of one week and had only experienced a coastal landscape quite different to the landscape at 
Cass. The study abroad students’ higher intrinsic motivation and task value may explain why they 
were more readily able to form attachments with and see a variety of meanings in the field area, as 
interest may develop due to task value and be supported by motivation (Hidi and Renninger, 2006). 
These students were completely invested in immersing themselves in New Zealand’s outdoors to learn 
about the geology, and the landscape was completely novel to them. When discussing why they 
decided to come on this study abroad programme, for example, one participant stated: 
“I mean, the rocks. Also, just adventure. I figured that eventually in being a 
geologist I’d make it to New Zealand. Just ‘cause of the rocks. But I figured that 
I’d never really have the opportunity to just take off six months and just leave 
everything and come on an adventure. So, I figured now or never.” – Study 
Abroad Student 5 
In contrast, the local students were only 90 minutes from their university campus and were likely 
familiar with the type of landscape that the field area was in, even if they had not previously visited 
the exact place. Those local students that had visited the field area before did have higher average 
attachment to it than those who had never visited (28.11, n=9 vs. 24.45, n=22), though the difference 
was not statistically significant (p=0.34, note low n for those that had visited before). An interview 
with one of these students shows their interest in revisiting and learning more about Cass: 
“I lived in Christchurch, went to school here. We actually did lots of trips to 
Castle Hill when I was at school. So, that’s why I was real keen to go to Cass. 
Thought I would do a bit of geology there.” – Local Student 3 
This higher attachment is consistent with others that have found differences in attachment after just 
one visit to a place (Semken et al., 2009; Chapter 2 of this thesis). However, the attachment of local 
students that had been to the field area before was still not as high as the study abroad students (28.11 
vs. 32.39, p=0.30). It appears that novelty and motivation for being on the field trip have a greater 
influence on attachment than has been recorded with previous visits to a place. This is true even when 
the students may have discussed differing scientific and outdoor education perspectives during their 
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previous visits, and hence, been previously introduced to a greater range of place meanings. 
Familiarity alone cannot produce stronger place attachments and meanings than experienced by 
motivated study abroad students.  
4.3.2.3 – Gender differences 
One notable difference between the study abroad and local groups is their nearly opposite gender 
ratios. Statistical analyses indicate that there are significant gender differences in the place attachment 
(p=0.01) and ecological worldview (p=0.06) data (MANOVA). Men in this study tend to have 
stronger place attachment, which is different to what has been previously reported in the literature (for 
a review see Rollero and De Piccoli, 2010). Previous work has found either no gender differences, or 
that women have a stronger attachment (Rollero and De Piccoli, 2010). Women in this study tend to 
be more pro-environmental, consistent with findings in environmental psychology (for a review see 
Zelezny et al., 2000). No significant differences emerge in the effects of gender and trip together. 
Although the gender ratio has contributed to some of the trends in our results, we argue that in our 
case the central unit of analysis is student nationality/programme of study. These demographics are 
typical for both the study abroad and local groups year to year, and therefore, recommendations are 
likely to be useful to future years of the programmes.  
4.4 – Recommendations 
In the following sections, we focus on recommendations for this and other study abroad field trips. 
Recommendations for the local field trip were outside the scope of this study; however, we expect that 
many of the broader lessons (e.g., the potential for place-based education and service learning in field 
education) will also apply to local contexts.  
4.4.1 – Specific Recommendations for this Field Trip  
Questionnaire results are consistent with literature suggesting that study abroad students are 
intrinsically motivated and place high value on the learning activities they engage in while overseas 
(Dwyer and Peters, 2004; Hadis, 2005). Future curricula for this programme should be 
designed/modified not only to keep students engaged and interested, but also to take advantage of this 
added potential for learning (Kent et al., 1997). These study abroad students could be assigned more 
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applied content (beyond the geology – see recommendations below), rather than simply transferring 
over the same curriculum and assessment. However, care must be taken to ensure that these changes 
do not add too much cognitive load (e.g., Sweller, 1988; Sweller, 1994; Vytal et al., 2012). This is 
especially important given that the unfamiliar nature of the field environment (and in this case, a new 
country) also adds stresses on cognitive load (Orion and Hofstein, 1994).  
Local field camps often draw upon collective knowledge about the geology of the field area and 
regional contexts that students obtain from prior coursework completed at their home institution. 
When instructing modules for study abroad students, acknowledgement needs to be made that these 
students will not have the same prior contextual knowledge that the local students have built over 
time. The tendency in this case may be to lean on previously published geological frameworks, which 
may promote more superficial learning or rote memorisation (e.g., Marton and Säljo, 1984; Trigwell 
and Prosser, 1991) and less student-centered learning (e.g., O’Neill and McMahon, 2005; Baeten et 
al., 2010). One solution may be to give students the opportunity to come up with their own 
descriptions or formal names for the features and stratigraphic units that they map in the area. This 
process will increase student autonomy and therefore, aid in building connections with the place and 
its geology (Chapter 2). Using student created descriptions and feature names also reduces the 
reliance on local geological knowledge, which may be helpful for instructors coming from abroad.  
The more pro-environmental worldview of all students in the study (study abroad or local) may reflect 
the changing nature of the geoscience discipline and increasing focus on climate change and the Earth 
system (Church, 1998). It is reflective of work indicating that geoscience field education is adapting 
to be more interdisciplinary and less bedrock mapping-centric (e.g., Whitmeyer et al., 2009; Petcovic 
et al., 2014). There is added impetus for changes like this in the study abroad group, as they are even 
more pro-environmental than their local counterparts. Students may be more interested in the 
environmental aspects of the field landscape, and this could be an added opportunity to incorporate 
learning about attitudes towards and approaches to environmentalism specific to New Zealand (e.g., 
Cusick, 2009). For example, the field trip could incorporate discussions of local environmental 
attitudes (e.g., Shephard et al., 2009), management/conservation (e.g., Valentine et al., 2007), 
agriculture (e.g., Manderson et al., 2007), or natural hazards (e.g., Orchiston, 2012), or compare these 
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to practices in the United States (e.g., Marshall et al., 2010). These broader contexts may be 
introduced as students progress through the study abroad module and could even be introduced on a 
more individual level to those who are more interested in environmental aspects.    
Work in environmental psychology suggests that ecological worldviews are likely to influence how 
students develop a sense of place in the field area (e.g., Gustafson, 2001; van der Hoeven Kraft et al., 
2011). It appears that for these study abroad students, the novelty of the field area and New Zealand 
supports a strong attachment with and positive meanings perceived in it, despite never having visited 
the field area, let alone the country, before. This novelty may create opportunities for greater interest 
in and engagement with the field area, which offers rich potential for the application of place-based 
curricula. Place-based education is structured around field locations and the cultural (human) 
meanings affixed to them through time. For example, place-based curricula may address local 
environmental issues (e.g., Gill et al., 2014), or incorporate indigenous knowledge about the field area 
(e.g., Riggs, 2005; Semken, 2005; Penetito, 2009). On this field trip, future curricula could include the 
significance of the Castle Hill/Cave Stream limestones for Māori, previous use of the region as a route 
through to the West Coast in search of pounamu, and rock art/artifact finds (Grey, 2012).  
The relevance of place-based education to the geosciences is widely recognised (e.g., Apple et al., 
2014a; Apple et al., 2014b, Semken et al., in press). Place-based curricula strengthen place attachment 
and meaning (Semken and Butler Freeman, 2008) and help to support “reciprocal equity” in places 
(Ault, Jr., 2008). Gruenewald (2003) put this best when he said, “place-based pedagogies are needed 
so that the education of citizens might have some direct bearing on the well-being of the social and 
ecological places people actually inhabit” (p.3). The incorporation of place-based curricula could be 
extended further to include service learning, directly impacting the local community (e.g., Lewis and 
Niesenbaum, 2005; O’Steen and Perry, 2012).  
4.4.2 – General Recommendations for Study Abroad Field Programmes 
The many differences between the study abroad and local students in this study are helpful to consider 
in implementation of all study abroad curricula. In our experience, it is common for study abroad 
groups to request curricula and/or hire instructors from local institutions. While local instructors likely 
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offer location-specific knowledge, they may not be familiar with teaching study abroad students or the 
ways in which they are different from local students. Local instructors might also not know exactly 
which assessment structure the students’ home institutions use (e.g., pass/fail vs letter grades), nor 
how these structures are implemented in practice. Consequently, expectations may differ between 
home and local institutions and this may impact student motivation for learning. This is relevant to 
both curriculum design and intended learning outcomes, as well as how assessments are structured 
and evaluated. These considerations become increasingly complicated as study abroad programmes 
accept students from several home institutions. Local instructors then must understand and respond to 
these differences from multiple perspectives.   
The adoption of local curricula may be particularly common in field-based studies, such as 
geoscience, where groups coming from overseas are unfamiliar with field locations and their geology. 
However, there is potential to develop field-based curricula to better suit study abroad students and 
further enhance their learning outcomes. The results of this study highlight the importance of knowing 
the affective characteristics of the student population, as we have shown with environmental attitudes 
and sense of place. Addressing these needs through place-based or service learning content will help 
instructors develop and adapt curricula and assessments to be more relevant to their specific students. 
We suggest that site-specific geological knowledge, particularly when it relies on prior geological 
knowledge of the regional context, be at the periphery of these study abroad experiences. Instead, they 
should focus on transferrable skills and curriculum and assessment design that promotes student-
centred learning and exploration of the field area.  
4.5 – Conclusions  
This study compared the affective experiences of study abroad and local students on two separate, but 
similar, field trips in New Zealand. Two components were measured using quantitative questionnaires 
before the field trip: 1) motivation and 2) connection to Earth, the latter of which is specific to the 
geoscience discipline. Within connection to Earth, ecological worldview, place attachment, and place 
meaning were investigated. Compared to local students, the study abroad students have on average:  
• Higher intrinsic motivation 
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• Lower extrinsic motivation 
• More task value on the field trip 
• Lower test anxiety 
• More pro-environmental worldviews 
• More attachment with the field area 
• More positive and diverse impressions of the field area characteristics  
These differences suggest that it is not sufficient to apply local curricula to study abroad trips, as is 
often the case with field-based studies. Nor is it sufficient to bring in local instructors who are 
unfamiliar with study abroad students. With the above in mind, we make several recommendations to 
adapt local curricula and inform local instructors in a more effective manner: 
• Adjust field area content to a more applied approach beyond geological content 
• Incorporate environmental aspects of the landscape, including location-specific 
approaches 
• Develop place-based curricula for study abroad field education, including service-
learning 
These changes promise to not only result in more motivated and engaged study abroad students, but 




CHAPTER 5: IMPLICATIONS AND CONCLUSIONS 
Broadly, this thesis aimed to understand some of the experiences of students in the field, particularly 
surrounding the concept of sense of place, to provide added knowledge and informed 
recommendations for future field education. Each individual study was conceptualised around 
comparing sense of place and related aspects of the field experience using field trips with contrasting 
characteristics. This chapter begins with summaries of the key findings presented within Chapters 2, 
3, and 4 (Table 5.1). Next, the findings are extended to broader recommendations for field educational 
pedagogy. The chapter finishes with a discussion of potential future work to be conducted and final 
reflections on this thesis.  
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Table 5.1:  Summary of findings in relation to thesis aims and chapter-specific research questions.  






(1) To uncover the nature of 
the development of sense of 
place in undergraduate 
geoscience students in the 
field 
(2) To illustrate how the 
development of sense of 
place is impacted by 
differences in field trips or 
students 
(1) How do different types of 
field trips impact students’ 
place attachment? 
(2) How does sense of place 
relate to perceptions of 
learning on the two differing 
field modules? 
(3) Are student perceptions of 
learning and instructor 
intentions aligned on the two 
differing field modules?  
     (a) How does this relate to 
sense of place? 
(1) On average, students significantly increased in their attachment to 
the situated field area and had no change in their attachment to the 
roadside field area.  
(2) The situated field trip utilised more student-centred pedagogy and 
students became more attached to the field area as they learned more 
about it. The roadside field trip was less student-centred and did not 
involve a regional-scale assessment. Students felt spatially disoriented 
in the field area.  
(3) Student perceptions were closely aligned with instructor intentions 
on the situated field trip. This was less true of the roadside field trip.  
     (a) The situated assessment allowed instructors to model landscape 
appreciation, whereas the discrete roadside assessments did not support 








(1) To uncover the nature of 
the development of sense of 
place in undergraduate 
geoscience students in the 
field 
(2) To illustrate how the 
development of sense of 
place is impacted by 
differences in field trips or 
students 
How do (1) differing 
instructors and (2) variable 
weather conditions impact 
sense of place and the student 
field experience? 
(1) On average, students on all field trip streams had significant 
increases in their place attachment. There were no significant 
differences in attachment between streams, despite variations in 
instructor pedagogy. Instructors had consistent learning outcomes and 
valued the field area for its educational opportunities, both of which 
were clear to students.  
(2) Inclement weather had no significant impacts on students’ sense of 
place or field experience. The field trip assessment was connected to 
the landscape and had in-built flexibility for the influence of external 
factors. Instructors also adjusted student autonomy in response to 









(2) To illustrate how the 
development of sense of 
place is impacted by 
differences in field trips or 
students 
(3) To understand how sense 
of place relates to motivation 
and environmental attitudes 
What affective similarities and 
differences exist in (1) 
motivation and (2) connection 
to Earth between US study 
abroad students and local NZ 
students? 
(1) On average, study abroad students were significantly more 
intrinsically motivated, less extrinsically motivated, placed 
significantly more task value on the field trip, and had significantly 
lower test anxiety. Study abroad and local students had no significant 
differences in their control of learning beliefs and self-efficacy for 
learning and performance.  
(2) On average, study abroad students were more pro-environmental 
(though not statistically significant), and had significantly higher place 
attachment and place meanings towards the field area.  
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5.1 – Chapter 2: Comparison of Roadside and Situated Field Trips 
Chapter 2 investigated sense of place and its relationship to teaching and learning perceptions on a 
situated and roadside field trip with the same student population. The findings in this chapter illustrate 
the importance of pedagogy in developing sense of place, and the potential for place attachment to 
enhance engagement with the geology. The situated and roadside curricula in this study are typical of 
many geoscience programmes worldwide, and we therefore assert that the lessons learned are 
applicable to a variety of contexts.  
The students had a significant increase in their attachment to the situated field area, but no significant 
change in their attachment to the roadside field area. When these findings were incorporated with 
interview and observational data, five important characteristics of the field experience emerged: 1) the 
individual student, 2) their peer group, 3) their instructor(s), 4) the landscape (field area), and 5) the 
field trip assessment (Figure 5.1). These characteristics are important to consider in the design and 
modification of any field trip curriculum. The relative input (size) and relationship (intersection) of 





Figure 5.1: Conceptual model of situated field trip design, showing the relative input of an individual 
student, their peers, and their instructors (Chapter 2). Students operate within their peer groups and 
all groups are situated within the field area through a field area-wide assessment.  
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On the situated field trip, the assessment was mapping-based and encompassed the field area, creating 
an immersive environment where students were largely autonomous. The students’ perceived focus on 
transferrable skills was consistent with instructor intentions. These findings suggest that even when 
not an explicit objective, situated field trips foster strong attachments with field areas. This place 
attachment appears to relate to engagement – students describe a greater connection with the 
landscape through coming to know its geology. Continued implementation of situated field curricula 
is recommended, but it is important that students continue to have opportunities to be autonomous 
learners in small group settings.  
On the roadside field trip, the assessment was comprised of multiple small exercises related to 
discrete field sites, with no larger exercise to connect these together regionally. Students were reliant 
on instructors and much less autonomous than on the situated module. The students’ perceived focus 
on the specifics of the metamorphic core complex was inconsistent with instructor intentions of 
teaching about the regional geologic history of the field area. We recognise that there are benefits in 
students observing real world features at a variety of scales – a hallmark of geoscience. However, the 
roadside field trip in this study was not structured to allow students to discover regional field 
relationships for themselves. To develop attachments and foster engagement with the geology, we 
recommend that roadside field trips include a regional assessment where students connect their 
learning between field sites. This would be further enhanced by incorporating small group autonomy 
and exploration.  
5.2 – Chapter 3: Resilience of Field Trips to Differing Instructors and Weather Conditions 
Chapter 3 explored sense of place and its impact on the field experience on multi-stream situated field 
trips with different instructors and varied weather. The findings in this chapter further reinforce the 
influence that situated field trips (see Figure 5.1) have on developing sense of place and the 
importance of student autonomy. Findings also affirm the connections between place attachment and 
engagement with the geology. Chapter 3 builds on Chapter 2 by identifying specific aspects of 




Largely, findings highlighted consistencies in sense of place and the field experience between 
students on all three of the field trip streams. These findings are encouraging, as they suggest that 
instructors with distinct pedagogical approaches can be equally beneficial to the sense of place and 
field experiences of students. Furthermore, dramatic differences in learning conditions caused by the 
weather, something that we can never control, were responded to successfully by instructors and 
resulted in comparable experiences on all field trip streams. Instructors had different initial 
approaches to student autonomy, but all believed in the importance of field education, had similar 
intended learning objectives, and appreciated the field area for its educational value. The students 
clearly perceived the learning objectives and appreciated the field area. Flexibility of both the 
assessment and instructor were crucial to minimising the impact of this on the students. 
The conclusions in Chapter 3 (clear learning objectives, appreciation of field area, flexibility of 
assessment and instruction) are broad and worthy of consideration in any field environment. 
Therefore, we expect the recommendations to be relevant to a variety of field practitioners, not only 
when running parallel field trips, but when attempting to maintain consistency of field trips from year 
to year.  
5.3 – Chapter 4: Comparison of Study Abroad and Local Students 
Chapter 4 analysed sense of place, motivation, and ecological worldview in US study abroad and local 
NZ students. The students were on separate week-long field trips with similar curricula in the same 
field area, approximately a month apart. Chapter 4 builds on Chapters 2 and 3 by uncovering 
connections between sense of place and other aspects of the affective domain.  
Questionnaire results showed that the study abroad students had higher intrinsic motivation and task 
value, lower extrinsic motivation and test anxiety, were more pro-environmental, and were more 
attached to and saw more positive and diverse meanings in the field area than local students. These 
results suggest that the study abroad field module may be enhanced by more applied and 
environmentally-focused outcomes that can be reached by more intrinsically driven and/or place-
based curriculum and assessment. For example, enhancements could be made by incorporating New 
Zealand or field area specific environmental approaches to geology, including Māori knowledge and 
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concepts such as kaitiakitanga, and could even expand to include service-learning in local 
communities. Similar changes to curriculum and assessment for the local students may help the 
students to develop greater intrinsic motivation, more pro-environmental worldviews, and stronger 
sense of place. Field-based study abroad programmes of all types will benefit from paying closer 
attention and responding to the differences between their student populations and those of local 




Figure 5.2:  Overview of key findings and recommendations presented in each thesis chapter. 
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5.4 – Contributions and Broad Implications 
5.4.1 – Study Context 
This thesis responded to recognition of the importance of the affective domain in geoscience by many 
workers (e.g., McConnell and van der Hoeven Kraft, 2011; van der Hoeven Kraft et al., 2011; LaDue 
and Pacheco, 2013). It used the geoscience-specific framework for the affective domain developed by 
van der Hoeven Kraft et al. (2011) to direct investigations to the key components of motivation and 
connection to Earth, and was informed by relevant literature from human geography, educational and 
environmental psychology, and sociology (e.g., Tuan, 1977; Deci et al., 1991; Gustafson, 2001; Deci 
and Ryan, 2008; Lewicka 2011). van der Hoeven Kraft et al. (2011) identified validated instruments 
for the measurements of the motivation and connection to Earth components or portions thereof (e.g., 
Pintrich et al., 1991; Young, 1999; Dunlap et al., 2000; Willams and Vaske, 2003). A selection of 
these instruments were used in Chapters 2, 3, and 4.  
Previously identified gaps in the literature on qualitative studies about the nature of field learning 
(Riggs et al., 2009) and the construction of student realities in the field (Feig, 2010) provided further 
impetus for conducting a study of this nature. Based on their study of critical experiences for field 
geologists, LaDue and Pacheco (2013) suggested that connection to Earth plays a “key role in the 
development of field geologists” (p. 435). Following leading work in qualitative study of geoscience 
field education (Feig, 2010; Feig, 2011), a phenomenographic approach to semi-structured interviews 
and in-field observations was used in Chapters 2 and 3.  
5.4.2 – Contributions to Understanding the Benefits, Challenges, and Styles of Field Education 
The findings in Chapters 2, 3, and 4 support broad notions of the importance of field learning in 
geoscience training (e.g., Gold et al., 1991; Fuller et al., 2006; Kastens et al., 2009; Petcovic et al., 
2014). They elucidate specific benefits of field education on students’ connection to Earth (through 
sense of place), that are typically grouped under broader headings of ‘affective impacts’ or 
‘engagement and interest’ (e.g., Boyle et al., 2007; Stokes and Boyle, 2009; Petcovic et al., 2014). 
Findings in this thesis begin to illustrate the nature of the role that connection to Earth plays in the 
development of field geologists (LaDue and Pacheco, 2013), and how this varies with the many styles 
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of field pedagogy utilised (Lonergan and Andresen, 1988; Gold et al., 1991). In these respects, this 
study is novel. Sense of place and its relationship to student field experiences (Figure 5.1) has not 
previously been characterised for geoscience majors in field settings that were not explicitly place-
based, nor has it been contrasted between differing styles of field pedagogy.  
The implementation of field pedagogies often varies by instructor (e.g., Dohaney et al., 2015) or is 
impacted by environmental factors outside of our control (e.g., Fuller et al., 2003; Scott et al., 2006). 
Factors affecting health and safety, such as weather, illness, and injury, are commonly seen as 
significant logistical challenges in the continued implementation of field education (e.g., Gold et al., 
1991; Manning et al., 1998). Chapter 3 investigated the impact of instructors and weather on student 
connection to Earth. It is the first work to specifically consider the impact of differences in weather 
conditions, and provide concrete evidence that comparable student outcomes may be achieved 
regardless of weather. Chapter 3 illustrated the importance of flexible instruction in responding to 
inclement weather in ways that maintain safety and student learning outcomes, by adjusting levels of 
student autonomy relative to instructors, peers, assessment, and the field area (this may be visualised 
by adjusting circle sizes and interactions, for example, in Figure 5.1). These lessons are important not 
only in delivering effective field pedagogy, but in justifying how we can and do respond to difficult 
conditions safely, thereby minimising risk to students and liability in the field.   
One other challenging aspect of field education is that it is not a ‘one-size-fits-all’ pedagogy (e.g., 
Nairn, 1996; Maguire, 1998; Nairn, 1999; Hall et al., 2004; Petcovic et al., 2014). Understanding 
variations at an individual level, particularly in how students experience the field (e.g., Stokes and 
Boyle, 2009; Hendricks et al., 2017), is a critical step to improving the wider applicability and 
enjoyment of field education. The more we know about field experiences of individual students, the 
more accurately we may be able to replicate field education in lab or virtual settings (e.g., Atchison 
and Feig, 2011). Through its phenomenographic approach, Chapters 2 and 3 acknowledged and 
uncovered some of the multiple lived realities of the field. Chapter 4 reiterated the importance of 
understanding and addressing variations in student populations. These findings relating to individual 
student differences provide knowledge that may guide the development and implementation of 
curriculum and assessment that was not previously described in the literature. For example, Chapter 4 
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identified the enhanced environmental attitudes of US students on a study abroad field camp when 
compared to local NZ students on a similar field trip. Using this knowledge, curriculum and 
assessment for the study abroad field trip should be refined to be more interdisciplinary and include 
environmental connections, to enhance sense of place and engagement.  
5.4.3 – Contributions to the Development of (Place-Based) Field Education in Geoscience 
The findings in this thesis support the importance and relevance of sense of place to geoscience and 
field education (e.g., Williams and Semken, 2011; Apple et al., 2014a; Apple et al, 2014b, Semken et 
al., in press). The places in which we deliver field education are carefully selected to meet logistical 
and learning objectives (e.g., Lonergan and Andresen, 1988; Gold et al., 1991; Manning et al., 1998). 
Our findings do not suggest that the ways in which field areas are selected need to change. However, 
they do suggest that in many cases there may be room for field curricula to adjust to maximise 
learning potential by incorporating place-based content (Chapters 2 and 4). Place-based education 
actively incorporates cultural (human) meanings affixed to locations through time (Apple et al., 
2014a). As one example, on the roadside field trip where students had no significant change in their 
attachment to the Westport field sites (Chapter 2), historical changes to coastal settlement and the 
mining industry could be incorporated in curriculum and assessment. These may help students 
understand the importance of geology to the place and specifically, how the regional geology 
influenced landforms, resources, and early settlement (both Māori and Pākehā).  
Not only do our findings illustrate that expansions into place-based realms will better serve our 
students (Chapter 4), but they align with the more interdisciplinary and sustainable approaches to the 
Earth system that are increasingly important to geoscientists (Church, 1998; Whitmeyer et al., 2009; 
Petcovic et al., 2014). Although this change is reflected in practitioner attitudes (Petcovic et al., 2014) 
and select field programmes have become more interdisciplinary (e.g., Eppes, 2009; Pearce et al., 
2010), many undergraduate geoscience programme requirements still emphasise the traditional 
mapping-based field camp (Whitmeyer et al., 2009). Our findings suggest that programme 
requirements and field curricula need to be less bedrock mapping-centric. For example, curriculum 
and assessment could highlight interactions between bedrock geology and geomorphology, soil 
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science, vegetation patterns, hydrology, natural hazards, or land-use dynamics. These curriculum and 
assessment changes need to occur rapidly, to better serve student interest and the changing demands 
of geoscience industries that have already been documented (Whitmeyer et al., 2009; Petcovic et al., 
2014).  
Chapters 2, 3, and 4 showed that many instructors and students are appreciative of field landscapes for 
their educational values, and these landscapes sometimes evoke more personal feelings. Connections 
to Earth may be addressed more explicitly on these field trips, which are in many ways typical of 
undergraduate geoscience field trips elsewhere. Our findings further support the suggestions of other 
workers that there is rich potential for connections with field places to be explicitly developed and 
leveraged to increase student interest in and engagement with the geology (e.g., van der Hoeven Kraft 
et al., 2011; Williams and Semken, 2011; Semken et al., in press). Place-based content, particularly 
with study abroad students with an interest in learning about local contexts (Chapter 4), may be 
strengthened even further by extending it to explicitly address location-specific geological, 
environmental, and social challenges (e.g., Tedesco and Salazar, 2006). For example, curriculum and 
assessment could incorporate applications of bedrock mapping (e.g., resource exploration, hazards 
assessment, site contamination), present-day land use, or indigenous environmental knowledge, all 
specific and relevant to the field area studied.  
Given the shifting needs of the geoscience discipline, we expect that greater attention to how we 
interact with the environment and utilise Earth’s resources will be beneficial to local and study abroad 
students. It takes considerable time to find appropriate field areas and build curricula, and therefore, 
there is sometimes a reluctance to consider changes to them. However, our findings suggest that we 
could better leverage student connection to Earth in our teaching. Geoscience educators could look 
within their own field trips and communities for opportunities to build on existing curricula to better 
serve their students through more explicit incorporation of place.  
5.5 – Future Work  
This is one of few studies to explore sense of place in geoscience field education and many 
unanswered questions remain. In this thesis, we provide recommendations at the theoretical level; 
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however, changes to curriculum and assessment need to be carefully considered before they are made. 
Student outcomes in response to these changes must also be rigorously evaluated, and in a variety of 
unique settings. Firstly, we echo calls by Riggs et al. (2009) and Feig (2010) for more qualitative 
studies of the field educational environment. Secondly, although the piecemeal application of 
validated instruments was a sufficient measure of connection to Earth, we agree that the geoscience 
education community would be well-served by the development of a comprehensive instrument (van 
der Hoeven Kraft et al., 2011). We further suggest that this instrument include explicit measurement 
of indigenous sense of place, particularly place attachment. Although the Place Attachment Inventory 
(Williams and Vaske, 2003) inherently includes attachments derived from indigenous knowledge and 
ancestral locations, the instrument is limited in that it does not differentiate these from other reasons 
for attachment. We believe it will be useful to differentiate this to better understand our student 
population and how we can improve design of place-based education.  
One might also wonder how time shapes place attachment. For example, does sense of place change 
after returning from a field trip? Do students become less attached after they return from the field and 
progress with their studies? Or, do they become more attached when their stress levels decrease and 
they fixate on the good memories from the field? As they continue to build relationships with their 
peers throughout their undergraduate degrees, do they become even more attached when they look 
back on early field trips that shaped these social bonds? How much do peer relationships and social 
dynamics shape sense of place whilst in the field?  
Studies of sense of place would benefit from greater sample sizes to characterise variations at a more 
detailed demographic level. For example, does previous outdoor experience influence sense of place? 
Do the gender differences (men having stronger place attachment) reported in Chapter 4 hold in 
different settings? How does the sense of place of Māori students differ from that of Pākehā students? 
How strong are the attachments of study abroad students to the field locations they have previously 
visited in the US? Do NZ geology students visiting other countries experience the same enhanced 
place attachments at the start of their field trips?  
Practicing geoscientists often reflect fondly on their field experiences as students, but we tend to be 
particularly emphatic about the places in which we conducted independent, longer duration field 
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studies, e.g., postgraduate research.  It would be interesting to characterise the sense of place that 
geoscientists have for these locations.  
5.6 – Final Reflections 
The complex and rich nature of lived experiences in the field provided a challenging and rewarding 
research topic. There is still much to be discovered surrounding this topic. While qualitative studies 
ultimately prove to be more time-consuming and are often less straight-forward to analyse and apply 
more broadly, they are arguably the best way to truly begin to understand the complexities of 
individual student experiences in the field. Understanding the variety and complexity in these 
experiences is crucial to developing more informed and effective field pedagogy, and therefore, 
improving student outcomes.  
The opportunities to better acknowledge and harness sense of place are diverse. They offer 
meaningful ways to produce graduates who are more environmentally and culturally aware and 
responsible than past generations, keeping pace with the disciplinary shift of the geosciences into 
more Earth systems-oriented realms. Not only is this consistent with the progression of the discipline, 
but it is also consistent with local and global societal issues. Sustainability is imminently important in 
the challenges we face today, and geoscientists have a real opportunity to make a difference from the 





CHAPTER 6: WORKS CITED 
Aitchison, K., 2004, Supply, demand and a failure of understanding: Addressing the culture clash 
between archaeologists’ expectations for training and employment in ‘academia’ versus 
‘practice’: World Archaeology, v. 36, p. 203-219, doi:10.1080/0043824042000260988.  
Anderson, D.S., and Miskimins, J.L., 2006, Using field-camp experiences to develop a 
multidisciplinary foundation for petroleum engineering students: Journal of Geoscience 
Education, v. 54, p. 172-178, doi:10.5408/1089-9995-54.2.172. 
Anderson, D., Thomas, G.P., and Nashon, S.M., 2009, Social barriers to meaningful engagement in 
biology field trip group work: Science Education, v. 93, p. 511-534, doi:10.1002/sce.20304. 
Apple, J., Lemus, J., and Semken, S., 2014a, Teaching geoscience in the context of culture and place: 
Journal of Geoscience Education, v. 62, p. 1-4, doi:10.5408/1089-9995-62.1.1. 
Apple, J., Lemus, J., and Semken, S., 2014b, Teaching geoscience in the context of culture and place: 
Theme issue continued: Journal of Geoscience Education, v. 62, p. 157, doi:10.5408/1089-
9995-62.2.157. 
Atchison, C.L., and Feig, A.D., 2011, Theoretical perspectives on constructing experience through 
alternative field-based learning environments for students with mobility impairments, in Feig, 
A.D., and Stokes, A., eds., Qualitative Inquiry in Geoscience Education Research: Geological 
Society of America, Special Paper 474, p.11-21, doi:10.1130/2011.2474(02).  
Ault, Jr., C.R., 2014, The ghost forests of Cascadia: how valuing geological inquiry puts practice into 
place: Journal of Geoscience Education, v. 62, p.158-165, doi:10.5408/12-389.1.  
Baeten, M., Kyndt, E., Struyven, K., and Dochy, F., 2010, Using student-centred learning 
environments to stimulate deep approaches to learning: Factors encouraging or discouraging 
their effectiveness: Education Research Review, v. 5, p. 243-260, 
doi:10.1016/j.edurev.2010.06.001. 
Baker, K.M., and Petcovic, H., 2016, Sensitivity to landscape features: A spatial analysis of 
geoscientists on the move: Journal of Geoscience Education, v. 64, p. 242-253, doi:10.5408/15-
110.1. 
Baker, K.M., Petcovic, H., Wisniewska, M., and Libarkin, J., 2012, Spatial signatures of mapping 
expertise among field geologists: Cartography and Geographic Information Science, v. 39, p. 
119-132, doi:10.1559/15230406393119.  
Bandura, A., 1977, Self efficacy: toward a unifying theory of behavioral change: Psychological 
Review, v. 84, p.191-215, doi:10.1037/0033-295X.84.2.191.  
124 
 
Barrett, L.R., Matney, T., and Park, L.E., 2004, Teaching archaeogeophysical survey and mapping 
any time of the year: an interdisciplinary course: Journal of Geoscience Education, v. 52, p.236-
244, doi:10.5408/1089-9995-52.3.236. 
Benware, C.A, and Deci, E.L., 1984, Quality of learning with an active versus passive motivational 
set: American Educational Research Journal, v. 21, p.755-765, 
doi:10.3102/00028312021004755. 
Bevan, M.T., 2014, A method of phenomenological interviewing: Qualitative Health Research, v. 24, 
p. 136-144, doi:10.1177/1049732313519710.  
Biggs, J, 1996, Enhancing teaching through constructive alignment: Higher Education, v. 32, p. 347-
364, doi:10.1007/BF00138871.  
Black, A.E., and Deci, E.L., 2000, The effects of instructors’ autonomy support and students’ 
autonomous motivation on learning organic chemistry: A self-determination theory perspective: 
Science Education, v. 84, p.740-756, doi:10.1002/1098-237X(200011)84:6<740::AID-
SCE4>3.0.CO;2-3.  
Blumenfeld, P.C., Soloway, E., Marx, R.W., Krajcik, J.S., Guzdial, M., and Palincsar, 1991, 
Motivating project-based learning: Sustaining the doing, supporting the learning: Educational 
Psychologist, v. 26, p. 369-398, doi:10.1207/s15326985ep2603&4_8. 
Boyle, A., Maguire, S., Martin, A., Milsom, C., Nash, R., Rawlinson, S., Turner, A., Wurthmann, S., 
and Conchie, S., 2007, Fieldwork is good: the student perception and the affective domain: 
Journal of Geography in Higher Education, v. 31, p. 299-317, 
doi:10.1080/03098260601063628.  
Boyle, A.P., Ryan, P., and Stokes, A., 2009, External drivers for changing fieldwork practices and 
provision in the UK and Ireland, in Whitmeyer, S.J., Mogk, D.W. and Pyle, E.J., eds., Field 
Geology Education: Historical Perspectives and Modern Approaches: Geological Society of 
America, Special Paper 461, p. 313-32, doi:10.1130/2009.2461(24). 
Brandenburg, A.M., and Carroll, M.S., 1995, Your place or mine?: the effect of place creation on 
environmental values and landscape meanings: Society & Natural Resources: An International 
Journal, v. 8, p. 381-398, doi:10.1080/08941929509380931.  
Bransford, J.D, Brown, A.L., and Cocking, R.R., eds., 2000, How People Learn: Brain, Mind, 
Experience, and School: Washington, D.C., National Academy Press, 374 p. 
Breunig, M.C., O’Connell, T.S., Todd, S., Anderson, L., and Young, A., 2010, The impact of outdoor 




Bryman, A., 2006, Integrating quantitative and qualitative research: How is it done?: Qualitative 
Research, v. 6, p. 97-113, doi:10.1177/1468794106058877. 
Butler, D.R., and Wilkerson, F.D., 2000, Comments: In praise of off-season field trips: Journal of 
Geography, v. 99, p. 36-42, doi:10.1080/00221340008978952. 
Caulkins, J.L., 2009, Exit survey of graduating EOS students: Goals and results [Department 
seminar]. Retrieved from 
https://www.eoas.ubc.ca/research/cwsei/resources/EOS_Exit_Survey_Results_Sept2009.pdf 
Charlton-Perez, A.J., 2013, Problem-based learning approaches in meteorology: Journal of 
Geoscience Education, v. 61, p. 12-19, doi:10.5408/11-281.1.  
Chen, N.C., Dwyer, L., and Firth, T., 2014, Effect of dimensions of place attachment on residents’ 
worth-of-mouth behavior: Tourism Geographies: An International Journal of Tourism Space, 
Place and Environment, v. 16, p. 826-843, doi:10.1080/14616688.2014.915877.  
Chirkov, V.I., Safdar, S., de Guzman, J., and Playford, K., 2007, Further examining the role 
motivation to study abroad plays in the adaptation of international students in Canada: 
International Journal of Intercultural Relations, v. 32, p. 427-440, 
doi:10.1016/j.ijintrel.2007.12.001.  
Chirkov, V., Vansteenkiste, M., Tao, R., and Lynch, M., 2008, The role of self-determined motivation 
and goals for study abroad in the adaptation of international students: International Journal of 
Intercultural Relations, v. 31, p. 199-222, doi:10.1016/j.ijintrel.2006.03.002.  
Church, M., 1998, Think globally, learn locally: Broadening perspectives of the Earth: Geoscience 
Canada, v. 25, p. 171-182. 
Colley, S.M., 2003, Lessons for the profession: teaching archaeological practical work skills to 
university students: Australian Archaeology, v. 57, p. 90-97, 
doi:10.1080/03122417.2003.11681766. 
Colley, S.M., 2004, University-based archaeology teaching and learning and professionalism in 
Australia: World Archaeology, v. 36, p. 189-202, doi:10.1080/0043824042000260979.  
Cohen, L., Manion, L., and Morrison, K., 2007, Research Methods in Education: London, Routledge, 
638 p.  
Crawford, B.A., 2007, Learning to teach science as inquiry in the rough and tumble of practice: 
Journal of Research in Science Teaching, v., 44, p. 613-642, doi:10.1002/tea.20157.  
Creswell, J.W., and Miller, D., 2000, Determining validity in qualitative inquiry: Theory into Practice, 
v. 39, p. 124-130, doi:10.1207/s15430421tip3903_2. 
126 
 
Cuban, L., 1992, Curriculum stability and change, in Jackson, P.W., ed., Handbook of Research on 
Curriculum: New York, MacMillan, p. 216-247. 
Cusick, J., 2009, Study abroad in support of education for sustainability: A New Zealand case study: 
Environment, Development and Sustainability, v. 11, p. 801-813, doi:10.1007/s10668-008-
9144-5. 
Davenport, M.A., and Anderson, D.H., 2005, Getting from sense of place to place-based 
management: An interpretive investigation of place meanings and perceptions of landscape 
change: Society and Natural Resources: An International Journal, v. 18, p. 625-641, 
doi:10.1080/08941920590959613. 
De Paor, D.G., and Whitmeyer, S.J., 2009, Innovation and obsolescence in geoscience field courses: 
past experiences and proposals for the future, in Whitmeyer, S.J., Mogk, D.W., and Pyle, E.J., 
eds., Field Geology Education: Historical Perspectives and Modern Approaches: Geological 
Society of America, Special Paper 461, p. 291-311, doi:10.1130/2009.2461(05).  
Deci, E.L., and Ryan, R.M., 1985, The general causality orientations scale: self-determination in 
personality: Journal of Research in Personality, v. 19, p. 109-134, doi:10.1016/0092-
6566(85)90023-6.  
Deci, E.L., and Ryan, R.M., 2008, Self-determination theory: A macrotheory of human motivation, 
development, and health: Canadian Psychology: Psychologie Canadienne, v. 49, p. 182-185, 
doi:10.1037/a0012801. 
Deci, E.L., Vallerand, R.J., Pelletier, L.G., and Ryan, R.M., 1991, Motivation and education: the self-
determination perspective: Educational Psychologist, v. 26, p. 325-346, 
doi:10.1080/00461520.1991.9653137. 
Denzin, N.K., 1989, Interpretive Interactionism: Newbury Park, Sage, 186p. 
DeWaters, J.E., Andersen, C., Calderwood, A., and Powers, S.E., 2014, Improving climate literacy 
with project-based modules rich in educational rigor and relevance: Journal of Geoscience 
Education, v. 62, p. 469-484, doi:10.5408/13-056.1.   
Dohaney, J.A.M., 2013, Educational theory & practice for skill development in the geosciences [PhD 
thesis]: Christchurch, University of Canterbury, 243 p.   
Dohaney, J., Brogt, E., and Kennedy, B., 2015, Strategies and perceptions of students’ field note-
taking skills: insights from a geothermal field lesson: Journal of Geoscience Education, v. 63, p. 
233-249, doi:10.5408/13-026.1.  
127 
 
Dohaney, J., Brogt, E., Wilson, T., Hudson-Doyle, E., Kennedy, B., Lindsay, J., Bradley, B., 
Johnston, D., and Gravley, D., 2016, Improving science communication through scenario-based 
role-plays: Ako Aotearoa National Project Fund Report, 80 p. 
Duhn, I., 2012, Places for pedagogies, pedagogies for places: Contemporary Issues in Early 
Childhood, v. 13, p. 99-107, doi:10.2304/ciec.2012.13.2.99. 
Dunlap, R.E., Van Liere, K.D., Mertig, A.G., and Jones, R.E., 2000, Measuring endorsement of the 
New Ecological Paradigm: A revised NEP scale: Journal of Social Issues, v. 56, p. 425-442, 
doi:10.1111/0022-4537.00176. 
Dunphy, A., and Spellman, G., 2009, Geography fieldwork, fieldwork value and learning styles: 
International Research in Geographical and Environmental Education, v. 18, p. 19-28, 
doi:10.1080/10382040802591522. 
Dweck, C.S., 1986, Motivational processes affecting learning: American Psychologist, v. 41, p. 1040-
1048, doi:10.1037/0003-066X.41.10.1040. 
Dwyer, M.M., and Peters, C.K., 2004, The benefits of study abroad: Transitions Abroad, v. 37, p. 56-
58. 
Eccles, J.S., and Wigfield, A., 2002, Motivational beliefs, values, and goals: Annual Review of 
Psychology, v. 53, p. 109-132, doi:10.1146/annurev.psych.53.100901.135153. 
Elen, J., Clarebout, G., Léonard, R., and Lowyck, J., 2007, Student-centred and teacher-centred 
learning environments: What students think: Teaching in Higher Education, v. 12, p. 105-117, 
doi:10.1080/13562510601102339.  
Entwistle, N., and Smith, C., 2002, Personal understanding and target understanding: Mapping 
influences on the outcomes of learning: British Journal of Educational Psychology, v. 72, 
p.321-342, doi:10.1348/000709902320634528. 
Eppes, M.C., 2009, Introducing field-based geologic research using soil geomorphology: Journal of 
Geoscience Education, v. 57, p. 11-22, doi:10.5408/1.3544222. 
Ernst, W.G., 2006, Geologic mapping – where the rubber meets the road, in Manduca, C.A., and 
Mogk, D.W., eds., Earth and Mind: How Geologists Think and Learn About the Earth: 
Geological Society of America, Special Paper 413, p. 13-28, doi:10.1130/2006.2413(02). 
Feig, A.D., 2010, Technology, accuracy and scientific thought in field camp: an ethnographic study:  
Journal of Geoscience Education, v. 58, p. 241-251, doi:10.5408/1.3534863. 
Feig, A.D., 2011, Methodology and location in the context of qualitative data and theoretical 
frameworks in geoscience education research, in Feig, A.D., and Stokes, A., eds., Qualitative 
128 
 
Inquiry in Geoscience Education Research: Geological Society of America, Special Paper 474, 
p. 1-10, doi:10.1130/2011.2474(01). 
Franzen, A., 2003, Environmental attitudes in cross-national perspective: A multilevel analysis of the 
ISSP 1993 and 2000: European Sociological Review, v. 26, p. 219-234, doi:10.1093/esr/jcp018. 
Frodeman, R.L., 1996, Envisioning the outcrop: Journal of Geological Education, v. 44, p. 417-427, 
doi:10.5408/1089-9995-44.4.417. 
Fuller, I.C., 2006, What is the value of fieldwork? Answers from New Zealand using two contrasting 
undergraduate physical geography field trips: New Zealand Geographer, v. 62, p. 215-220, doi: 
10.1111/j.1745-7939.2006.00072.x.  
Fuller, I.C., 2012, Taking students outdoors to learn in high places: AREA, v. 44, p. 7-13, doi: 
10.1111/j.1475-4762.2010.00990.x. 
Fuller, I., Edmondson, S., France, D., Higgitt, D., and Ratinen, I., 2006, International perspectives on 
the effectiveness of geography fieldwork for learning: Journal of Geography in Higher 
Education, v. 30, p. 89-101, doi:10.1080/03098260500499667.  
Fuller, I., Gaskin, S., and Scott, I., 2003, Student perceptions of geography and environmental science 
fieldwork in the light of restricted access to the field, caused by foot and mouth disease in the 
UK in 2001: Journal of Geography in Higher Education, v. 27, p. 79-102, doi: 
10.1080/0309826032000062487. 
Geertz, C., 1973, The Interpretation of Cultures: New York, Basic Books, 470 p.  
Gill, S.E., Marcum-Dietrich, N., and Becker-Klein, R., 2014, Model My Watershed: Connecting 
students’ conceptual understanding of watersheds to real-world decision making: Journal of 
Geoscience Education, v. 62, p. 61-73, doi:10.5408/12-395.1.  
Gilley, B., Atchison, C., Feig, A., and Stokes, A., 2015, Impact of inclusive field trips: Nature 
Geoscience, v. 8, p. 579-580, doi:10.1038/ngeo2500. 
Giuliani, M.V., and Feldman, R., 1993, Place attachment in a developmental and cultural context: 
Journal of Environmental Psychology, v. 13, p. 267-274, doi:10.1016/S0272-4944(05)80179-3.  
Glass, M.R., 2015, International geography field courses: Practices and challenges: Journal of 
Geography in Higher Education, v. 39, p. 485-490, doi: 10.1080/03098265.2015.1108044. 
Gold, J.R., Jenkins, A., Lee, R., Monk, J., Riley, J., Shepherd, I., and Unwin, D., 1991, Teaching 




Greene, J.C., Caracelli, V.J., Graham, W.F., 1989, Toward a conceptual framework for mixed-
methods evaluation designs: Educational Evaluation and Policy Analysis, v. 11, p. 255-274, 
doi:10.3102/01623737011003255. 
Greider, T., and Garkovich, L., 1994, Landscapes: The social construction of nature and the 
environment: Rural Sociology, v. 59, p. 1-24, doi:10.1111/j.1549-0831.1994.tb00519.x.  
Grey, M.E., 2012, Interpreting the significance of protected areas: A case study of how recreationists 
value the Craigieburn and Castle Hill conservation areas, Canterbury, New Zealand [Masters 
thesis]: Christchurch, Lincoln University, 122 p.  
Grolnick, W.S., and Ryan, R.M., 1987, Autonomy in children’s learning: An experimental and 
individual difference investigation, Journal of Personality and Social Psychology, v.52, p.890-
898, doi:10.1037/0022-3514.52.5.890. 
Gruenewald, D.A., 2003, The best of both worlds: A critical pedagogy of place: Educational 
Researcher, v. 32, p. 3-12, doi:10.3102/0013189X032004003. 
Gustafson, P., 2001, Meanings of place: everyday experience and theoretical conceptualizations: 
Journal of Environmental Psychology, v. 21, p. 5-16, doi:10.1006/jevp.2000.0185.  
Hadis, B.F., 2005, Why are they better students when they come back? Determinants of academic 
focusing gains in the study abroad experience: Frontiers: The Interdisciplinary Journal of Study 
Abroad, v. 11, p. 57-70.  
Hall, T., Healey, M., and Harrison, M., 1994, Fieldwork and disabled students: Discourses of 
exclusion and inclusion: Journal of Geography in Higher Education, v. 28, p. 255-280, 
doi:10.1080/0309826042000242495. 
Hall, T., and Healey, M., 2005, Disabled students’ experiences of fieldwork: Area, v. 37, p. 446-449, 
doi:10.1111/j.1475-4762.2005.00649.x.  
Halpenny, E.A., 2010, Pro-environmental behaviours and park visitors: the effect of place attachment: 
Journal of Environmental Psychology, v. 30, p. 409-421, doi:10.1016/j.jenvp.2010.04.006.  
Hambrick, D.Z., Libarkin, J.C., Petcovic, H.L., Baker, K.M., Elkins, J., Callahan, C.N., Turner, S.P., 
Rench, T.A., and LaDue, N.D., 2012, A test of the circumvention-of-limits hypothesis in 
scientific problem solving: the case of geological bedrock mapping: Journal of Experimental 
Psychology, v. 141, p. 397-403, doi:10.1037/a0025927.  




Hampton, S., Gravley, D.M., and Borella, M.W., 2015, Embedding research in a coupled study 
abroad programme and semester course: Geological Society of America Abstracts with 
Programs, v. 47, no. 7, p. 252.  
Harlen, W., 2005, Teachers’ summative practices and assessment for learning – tensions and 
synergies: Curriculum Journal, v. 16, p. 207-223, doi:10.1080/09585170500136093.  
Hendricks, J.E., Atchison, C.L., and Feig, A.D., 2017, Effective use of personal assistants for students 
with disabilities: Lessons learned from the 2014 accessible geoscience field trip: Journal of 
Geoscience Education, v. 65, p. 72-80, doi:10.5408/16-185.1. 
Hernández, B., Hidalgo, M.C., Salazar-Laplace, M.E., Hess, S., 2007, Place attachment and place 
identity in natives and non-natives: Journal of Environmental Psychology, v. 27, p. 310-319, 
doi:10.1016/j.jenvp.2007.06.033. 
Hidalgo, M.C., and Hernández, B., 2001, Place attachment: conceptual and empirical questions: 
Journal of Environmental Psychology, v. 21, p. 273-281, doi:10.1006/jenvp.2001.0221. 
Hidi, S., and Renninger, K.A., 2006, The four-phase model of interest development: Educational 
Psychologist, v. 41, p. 111-127, doi:10.1207/s15326985ep4102_4.  
Higgitt, M., 1996, Addressing the new agenda for fieldwork in higher education: Journal of 
Geography in Higher Education, v. 20, p. 391-398, doi:10.1080/03098269608709382. 
Hinchliffe, S., 1996, Helping the earth begins at home: Global Environmental Change, v. 6, p. 53-62, 
doi:10.1016/0959-3780(95)00113-1. 
Hoisch, T.D., and Bowie, J.I., 2010, Assessing factors that influence the recruitment of majors from 
introductory geology classes at Northern Arizona University: Journal of Geoscience Education, 
v. 58, p. 166-176, doi:10.5408/1.3544297. 
Hope, M., 2009, The importance of direct experience: A philosophical defence of fieldwork in human 
geography: Journal of Geography in Higher Education, v. 33, p. 169-182, 
doi:10.1080/03098260802276698. 
Houlton, H.R., 2010, Academic provenance: Investigation of pathways that lead students into the 
geosciences [M.S. thesis]: West Lafayette, Purdue University, 121p. 
Johnson, A.N., Sievert, R., Durglo, Sr., M., Finley, V., Adams, L., and Hofmann, M.H., 2014, 
Indigenous knowledge and geoscience on the Flathead Indian Reservation, Northwest Montana: 
Implications for place-based and culturally congruent education: Journal of Geoscience 
Education, v. 62, p. 187-202, doi:10.5408/12-393.1. 
Jolley, A., and Ayala, G., 2015, “Living with Volcanoes”: Cross-curricular teaching in the high school 
classroom: Journal of Geoscience Education, v. 63, p. 297-309, doi:10.5408/14-048.1. 
131 
 
Jolley, A., Lane, E., Kennedy, B., and Frappé-Sénéclauze, T-P., 2012, SPESS: a new instrument for 
measuring student perceptions in earth and ocean science: Journal of Geoscience Education v. 
60, p. 83-91, doi:10.5408/10-199.1.  
Jones, F., 2010, Survey of hiring practices in geoscience industries, 2010: Earth and Ocean Science – 
Science Education Initiative Report, 18 p.  
Kahn, P., and O’Rourke, K, 2004, Guide to curriculum design: Enquiry-based learning: The Higher 
Education Academy, 10 p.  
Kastens, K.A., Manduca, C.A., Cervato, C., Frodeman, R., Goodwin, C., Liben, L.S., Mogk, D.W., 
Spangler, T.C., Stillings, N.A., and Titus, S., 2009, How geoscientists think and learn: EOS, 
Transactions. American Geophysical Union, v. 90, p. 265-266, doi:10.1029/eost2009EO31.  
Kent, M., Gilbertson, D.D., and Hunt, C.O., 1997, Fieldwork in geography teaching: A critical review 
of the literature and approaches: Journal of Geography in Higher Education, v. 21, p. 313-332, 
doi:10.1080/03098269708725439. 
Kern, E.L., and Carpenter, J.R., 1984, Enhancement of student values, interests and attitudes in earth 
science through a field-oriented approach: Journal of Geological Education, v. 32, p. 299-305, 
doi:10.5408/0022-1368-32.5.299. 
Kieffer, S.W., 2006, The concepts of beauty and creativity: Earth science thinking, in Manduca, C.A., 
and Mogk, D.W., eds., Earth and Mind: How Geologists Think and Learn About the Earth: 
Geological Society of America, Special Paper 413, p. 3-12, doi:10.1130/2006.2413(01). 
Kirk, K.B., and Thomas, J.J., 2003, The lifestyle project: Journal of Geoscience Education, v. 51, p. 
496-499, doi:10.5408/1089-9995-51.5.496. 
Knight, P.T., 2002, Summative assessment in higher education: Practices in disarray: Studies in 
Higher Education, v. 27, p. 275-286, doi:10.1080/03075070220000662. 
Krefting, L., 1991, Rigor in qualitative research: The assessment of trustworthiness: The American 
Journal of Occupational Therapy, v. 45, p. 214-222, doi:10.5014/ajot.45.3.214. 
Kudryavstev, A., Stedman, R.C., and Krasny, M.E., 2012, Sense of place in environmental education: 
Environmental Education Research, v. 18, p. 229-250, doi:10.1080/13504622.2011.609615. 
Kurz, A., Elliott, S.N., Wehby, J.H., and Smithson, J.L., 2009, Alignment of the intended, planned, 
and enacted curriculum in general and special education and its relation to student achievement: 
The Journal of Special Education, v. 44, p. 131-145, doi:10.1177/0022466909341196.  




Kyle, G., Graefe, A., and Manning, R., 2005, Testing the dimensionality of place attachment in 
recreational settings: Environment & Behavior, v. 37, p. 153-177, 
doi:10.1177/0013916504269654.  
Kyle, G., Graefe, A., Manning, R., and Bacon, J., 2004, Effects of place attachment on users’ 
perceptions of social and environmental conditions in a natural setting: Journal of 
Environmental Psychology, v. 24, p. 213-225, doi: 10.1016/j.jenvp.2003.12.006.  
LaDue, N.D., and Pacheco, H.A., 2013, Critical experiences for field geologists: emergent themes in 
interest development: Journal of Geoscience Education, v. 61, p. 428-436, doi:10.5408/12-
375.1.  
Lee, J., and Ingold, T., 2006, Fieldwork on foot: Perceiving, routing, socializing, in Coleman, S. and 
Collins, P., eds., Locating the Field: Space, Place and Context in Anthropology: Oxford: 
Bloomsbury, p. 67-85. 
Lei, S.A., 2010, Field trips in college biology and ecology courses: revisiting benefits and drawbacks: 
Journal of Instructional Psychology, v. 37, p. 42-48. 
Lemus, J.D., Duncan Seraphin, K., Coopersmith, A., and Correa, C.K.V., 2014, Infusing traditional 
knowledge and ways of knowing into science communication courses at the University of 
Hawai’i: Journal of Geoscience Education, v. 62, p. 5-10, doi:10.5408/12-416.1. 
Levine, R., González, R., Cole, S., Fuhrman, M., and LeFloch, K.C., 2007, The geoscience pipeline: 
A conceptual framework: Journal of Geoscience Education, v. 55, p. 458-468, 
doi:10.5408/1089-9995-55.6.458. 
Lewicka, M., 2011, Place attachment: How far have we come in the last 40 years?: Journal of 
Environmental Psychology, v. 31, p. 207-230, doi:10.1016/j.jenvp.2010.10.001. 
Lewis, T.L., and Niesenbaum, R.A., 2005, Extending the stay: Using community-based research and 
service learning to enhance short-term study abroad: Journal of Studies in International 
Education, v. 9, p. 251-264, doi:10.1177/1028315305277682.  
Lonergan, N., and Andresen, L.W., 1988, Field-based education: some theoretical considerations: 
Higher Education Research & Development, v. 7, p. 63-77, doi:10.1080/0729436880070106. 
López-Ridaura, S., Masera, O., and Astier, M., 2002, Evaluating the sustainability of complex socio-
environmental systems. The MESMIS framework: Ecological Indicators, v. 2, p. 135-148, 
doi:10.1016/s1470-160x(02)00043-2. 
Luera, G., and Murray, K., 2016. A mixed methods approach to determining the impact of a 
geoscience field research program upon science teachers’ knowledge, beliefs and instructional 
practices: Journal of Geoscience Education, v. 64, p. 303-313, doi:10.5408/14-064.1. 
133 
 
Maguire, S., 1998, Gender differences in attitudes to undergraduate fieldwork: The Royal 
Geographical Society, v. 30, p. 207-214, doi:10.1111/j.1475-4762.1998.tb00065.x. 
Manderson, A.K., Mackay, A.D., and Palmer, A.P., 2007, Environmental whole farm management 
plans: Their character, diversity, and use as agri-environmental indicators in New Zealand: 
Journal of Environmental Management, v. 82, p. 319-331, doi:10.1016/j.jenvman.2005.05.020. 
Manning, M., Harris, J.A., Maher, W.A., and McQueen, K.G., 1998, Learning in The Field: A Manual 
for Conducting Field Classes (Gold Guide No. 5). Jamison: Higher Education Research and 
Development Society of Australasia, 115 p.  
Manzo, L.C., 2005, For better or worse: Exploring multiple dimensions of place meaning: Journal of 
Environmental Psychology, v. 25, p. 67-86, doi:10.1016/j.jenvp.2005.01.002. 
Marshall, R.S., Akoorie, M.E.M., Hamann, R., and Sinha, P., 2010, Environmental practices in the 
wine industry: An empirical application of the theory of reasoned action and stakeholder theory 
in the United States and New Zealand: Journal of World Business, v. 45, p. 405-414, 
doi:10.1016/j.jwb.2009.08.009. 
Marton, F., and Säljo, R., 1984, Approaches to learning, in Marton, F., Hounsell, D.J., and Entwistle, 
N.J., eds., The Experience of Learning: Scottish Academic Press, p. 36-55. 
Massey, D., 2005, For Space: London, Sage Publications Ltd, 222 p. 
Ministry of Business, Innovation, and Employment (MBIE), 2015, Health and Safety at Work Act 
2015: Wellington, New Zealand Government, 189 p.  
McConnell, D.A., and van der Hoeven Kraft, K.J., 2011, Affective domain and student learning in the 
geosciences: Journal of Geoscience Education, v. 59, p. 106-110, doi:10.5408/1.3604828.  
McGuinness, M., and Simm, D., 2005, Going global? Long-haul fieldwork in undergraduate 
geography: Journal of Geography in Higher Education, v. 29, p. 241-253, 
doi:10.1080/03098260500130478. 
Miles, M.B., and Huberman, A.M., 1994, Qualitative Data Analysis: An Expanded Sourcebook: 
Thousand Oaks, Sage Publications Inc, 352 p.  
Mogk, D.W., and Goodwin, C., 2012, Learning in the field: Synthesis of research on thinking and 
learning in the geosciences, in Kastens, K.A., and Manduca, C.A., eds., Earth and Mind II: A 
Synthesis of Research on Thinking and Learning in the Geosciences: Geological Society of 
America, Special Paper 486, p. 131-164, doi:10.1130/2012.2486(24). 
Monet, J., and Greene, T., 2012, Using Google Earth and satellite imagery to foster place-based 
teaching in an introductory physical geology course: Journal of Geoscience Education, v. 60, p. 
10-20, doi:10.5408/10-203.1.  
134 
 
Muller, S.W., 1983, Some field hints from an old top hand: Journal of Geological Education, v. 31, p. 
36-37. 
Musters, C.J.M., de Graaf, H.J., and ter Keurs, W.J., 1998, Defining socio-environmental systems for 
sustainable development: Ecological Economics, v. 26, p. 243-258, doi:10.1016/S0921-
8009(97)00104-3. 
Nairn, K., 1996, Parties on geography fieldtrips: Embodied fieldwork?: New Zealand Women’s 
Studies Journal, v.12, p. 86-97.  
Nairn, K., 1999, Embodied fieldwork: The Journal of Geography, v. 98, p. 272-282, 
doi:10.1080/00221349908978941. 
Nairn, K., 2003, What has the geography of sleeping arrangements got to do with the geography of 
our teaching spaces?: Gender, Place and Culture, v. 10, p. 67-81, 
doi:10.1080/0966369032000052667. 
Nairn, K., Higgitt, D., and Vanneste, D., 2000, International perspectives on fieldcourses: Journal of 
Geography in Higher Education, v. 24, p. 246-254, doi:10.1080/713677382. 
Niser, J.C., 2010, Study abroad education in New England higher education: A pilot survey: 
International Journal of Educational Management, v. 24, p. 48-55, 
doi:10.1108/09513541011013042. 
North, C., 2015, Rain and romanticism: The environment in outdoor education: Asia-Pacific Journal 
of Health, Sport and Physical Education, v. 6, p. 287-298, 
doi:10.1080/18377122.2015.1092725. 
O’Neill, G., and McMahon, T., 2005, Student-centred learning: What does it mean for students and 
lecturers?, in O’Neill, G., Moore, S., and McMullin, B., eds., Emerging Issues in the Practice of 
University Learning and Teaching: Dublin, All Ireland Society for Higher Education, p.27-36.  
Orchiston, C., 2012, Seismic risk scenario planning and sustainable tourism management: 
Christchurch and the Alpine Fault zone, South Island, New Zealand: Journal of Sustainable 
Tourism, v. 20, p. 59-79, doi:10.1080/09669582.2011.617827. 
Orion, N., and Hoftstein, A., 1994, Factors that influence learning during a scientific field trip in a 
natural environment: Journal of Research in Science Teaching, v.31, p.1097-1119, 
doi:10.1002/tea.3660311005.  
Orr, D., 2007, Lessons from the edge: Alternatives Journal, v. 33, p. 48-52. 
O’Steen, B., and Perry, L., 2012, Service-learning as a responsive and engaging curriculum: A higher 
education institution’s response to natural disaster: Curriculum Matters, v. 8, p. 171-183. 
135 
 
Pearce, A.R., Bierman, P.R., Druschel, G.K., Massey, C., Rizzo, D.M., Watzin, M.C., and Wemple, 
B.C., 2010, Pitfalls and successes of developing an interdisciplinary watershed field science 
course: Journal of Geoscience Education, v. 58, p. 145-154, doi:10.5408/1.3544295. 
Penetito, W., 2009, Place-based education: Catering for curriculum, culture and community: New 
Zealand Annual Review of Education, v. 18, p. 5-29.  
Petcovic, H.L., Libarkin, J.C., and Baker, K.M., 2009, An empirical methodology for investigating 
geocognition in the field: Journal of Geoscience Education, v. 57, p. 316-328, 
doi:10.5408/1.3544284.   
Petcovic, H.L., Stokes, A., and Caulkins, J.L., 2014, Geoscientists’ perceptions of the value of 
undergraduate field education: GSA Today, v. 24, p. 4-40, doi:10.1130/GSATG196A.1.  
Pintrich, P.R., Smith, D.A.F., Garcia, T., and McKeachie, W.J., 1991, A manual for the use of the 
motivated strategies for learning questionnaire (MSLQ): Ann Arbor, National Center for 
Research to Improve Postsecondary Teaching and Learning Project on Instructional Processes 
and Educational Outcomes, 76 p. 
Ponterotto, J.G., 2006, Brief note on the origins, evolution, and meaning of the qualitative research 
concept “thick description”: The Qualitative Report, v. 11, p.538-549. 
Porter, A.C., and Smithson, J.L., 2001, Are content standards being implemented in the classroom? A 
methodology and some tentative answers, in Fuhrman, S.H., ed., From the Capitol to the 
Classroom: Standards-Based Reform in the States: 100th Yearbook of the National Society for 
the Study of Education (Part II): Chicago, University of Chicago Press, p. 60-80.  
Priest, S., 1986, Redefining outdoor education: A matter of many relationships: The Journal of 
Environmental Education, v. 17, p. 13-15, doi:10.1080/00958964.1986.9941413. 
Pyle, E.J., 2009, The evaluation of field course experiences: A framework for development, 
improvement, and reporting, in Whitmeyer, S.J., Mogk, D.W., and Pyle, E.J., eds., Field 
Geology Education: Historical Perspectives and Modern Approaches: Geological Society of 
America, Special Paper 461, p. 341-356, doi:10.1130/2009.2461(26). 
Rickinson, M., Dillon, J., Teamey, K., Morris, M., Young Choi, M., Sanders, D., and Benefield, P., 
2004, A review of research on outdoor learning: London, National Foundation for Educational 
Research and King’s College London, 68 p.   
Riggs, E.M., 2005, Field-based education and indigenous knowledge: essential components of 




Riggs, E.M., Lieder, C.C., and Balliet, R., 2009, Geologic problem solving in the field: analysis of 
field navigation and mapping by advanced undergraduates: Journal of Geoscience Education, v. 
57, p. 48-63, doi:10.5408/1.3559525.  
Ritchie, S.M., and Rigano, D.L., 2001, Researcher-participant positioning in classroom research: 
International Journal of Qualitative Studies in Education, v. 14, p. 741-756, 
doi:10.1080/09518390110078413. 
Rollero, C., and De Piccoli, N., 2010, Place attachment, identification and environment perception: 
An empirical study: Journal of Environmental Psychology, v. 30, p. 198-205, 
doi:10.1016/j.jenvp.2009.12.003. 
Rowe, D., 2002, Environmental literacy and sustainability as core requirements: Success stories and 
models, in Filho, W.L., ed., Teaching Sustainability at Universities: Peter Lang, p. 79-104. 
Ryan, R.M., and Deci, E.L., 2000, Intrinsic and extrinsic motivations: Classic definitions and new 
directions, v. 25, p. 54-67, doi:10.1006/ceps.1999.1020. 
Saldaña, J., 2009, The Coding Manual for Qualitative Researchers: London, Sage Publications Ltd, 
224 p.  
Scannell, L., and Gifford, R., 2010, Defining place attachment: a tripartite organizing framework: 
Journal of Environmental Psychology, v. 30, p. 1-10, doi:10.1016/j.jenvp.2009.09.006.  
Scott, I., Fuller, I., and Gaskin, S., 2006, Life without fieldwork: Some lecturers’ perceptions of 
geography and environmental science fieldwork: Journal of Geography in Higher Education, v. 
30, p. 161-171, doi:10.1080/03098260500499832. 
Semken, S., 2005, Sense of place and place-based introductory geoscience teaching for American 
Indian and Alaska Native undergraduates: Journal of Geoscience Education, v. 53, p. 149-157, 
doi:10.5408/1089-9995-53.2.149.  
Semken, S., and Butler Freeman, C., 2008, Sense of place in the practice and assessment of place-
based science teaching: Science Education, v. 92, p. 1042-1057, doi:10.1002/sce.20279.  
Semken, S., and Brandt, E., 2010, Implications of sense of place and place-based education for 
evological integrity and cultural sustainability in diverse places, in Tippins, D.J., Mueller, M.P., 
van Eijck, M., and Adams, J.D., eds., Cultural Studies and Environmentalism: The Confluence 
of EcoJustice, Place-based (Science) Education, and Indigenous Knowledge Systems: Springer 
Netherlands, p.287-302, doi: 10.1007/987-90-481-3929-3_24.  
Semken, S.C., and Morgan, F., 1997, Navajo pedagogy and earth systems: Journal of Geoscience 
Education, v. 45, p. 109-112, doi:10.5408/1089-9995-45.2.109. 
137 
 
Semken, S., Butler Freeman, C., Watts, N.B., Neakrase, J.J., Dial, R.E., and Baker, D.R., 2009, 
Factors that influence sense of place as a learning outcome and assessment measure of place-
based geoscience teaching: Electronic Journal of Science Education, v. 13, p.136-158.  
Semken, S., Geraghty Ward, E., Moosavi, S., and Chinn, P.W.U., in press, Place-based education in 
geoscience: theory, research, practice, and assessment. Accepted to the Journal of Geoscience 
Education.  
Sevon, W.D., 1969, Stratigraphy and sedimentology of the tertiary rocks of the Mandamus – Dove 
River Area, North Canterbury, New Zealand: New Zealand Journal of Geology and 
Geophysics, v. 12, p. 283-309, doi:10.1080/00288306.1969.10420237.  
Shamai, S., 1991, Sense of place: an empirical measurement: Geoforum, v. 22, p. 347-358, 
doi:10.1016/0016-7185(91)90017-K. 
Shenton, A.K., 2004, Strategies for ensuring trustworthiness in qualitative research projects: 
Education for Information, v. 22, p. 63-75, doi:10.1111/j.1744-618X.2000.tb00391.x. 
Shephard, K., Mann, S., Smith, N., and Deaker, L., 2009, Benchmarking the environmental values 
and attitudes of students in New Zealand’s post-compulsory education: Environmental 
Education Research, v. 15, p. 571-587, doi:10.1080/13504620903050523. 
Smith, D., 2004, Issues and trends in higher education biology fieldwork: Journal of Biological 
Education, v. 39, p. 6-10, doi:10.1080/00219266.2004.9655946. 
Starks, H., and Trinidad, S.B., 2007, Choose your method: A comparison of phenomenology, 
discourse analysis, and grounded theory: Qualitative Health Research, v. 17, p. 1372-1380, 
doi:10.1177/1049732307307031. 
Stedman, R.C., 2003, Is it really just a social construction? The contribution of the physical 
environment to sense of place: Society and Natural Resources: An International Journal, v. 16, 
p. 671-685, doi:10.1080/08941920309189.  
Stern, P.C., Dietz, T., and Guagnano, G.A., 1995, The New Ecological Paradigm in social-
psychological context: Environment and Behavior, v. 27, p. 723-743, 
doi:10.1177/0013916595276001. 
Stevenson, R.B., 2008, A critical pedagogy of place and the critical place(s) of pedagogy: 
Environmental Education Research, v. 14, p. 353-360, doi:10.1080/13504620802190727. 
Stokes, A., and Boyle, A.P., 2009, The undergraduate geoscience fieldwork experience: influencing 
factors and implications for learning, in Whitmeyer, S.J., Mogk, D.W., and Pyle, E.J., eds., 
Field Geology Education: Historical Perspectives and Modern Approaches: Geological Society 
of America, Special Paper 461, p. 291-311, doi:10.1130/2009.2461(23).  
138 
 
Streule, M.J., and Craig, L.E., 2016, Social learning theories – an important design consideration for 
geoscience fieldwork: Journal of Geoscience Education, v. 64, p.101-107, doi:10.5408/15-
119.1. 
Sweller, J., 1988, Cognitive load during problem solving: Effects on learning: Cognitive Science, v. 
12, p. 257-585, doi:10.1016/0364-0213(88)90023-7. 
Sweller, J., 1994, Cognitive load theory, learning difficulty, and instructional design: Learning and 
Instruction, v. 4, p. 295-312, doi:10.1016/0959-4752(94)90003-5. 
Tappenden, V.E., 2003, Magmatic Response to the Evolving New Zealand Margin of Gondwana 
During the Mid-Late Cretaceous [PhD thesis]: Christchurch, University of Canterbury, 376 p. 
Taras, M., 2005, Assessment – summative and formative – some theoretical reflections: British 
Journal of Educational Studies, v. 53, p. 466-478, doi:10.1111/j.1467-8527.2005.00307.x. 
Tedesco, L.P., and Salazar, K.A., 2006, Using environmental service learning in an urban 
environment to address water quality issues: Journal of Geoscience Education, v. 54, p.123-
132, doi:10.5408/1089-9995-54.2.123. 
Teft, J., 2013, Exploring the Why: How Expatriate Teachers Engage in Environmental Education 
[MA Thesis]: Victoria, Royal Roads University, 91 p. 
Thomashow, M., 1995, Ecological Identity: Becoming a Reflective Environmentalist: Cambridge, 
MIT Press, 250 p.  
Trigwell, K., and Prosser, M., 1991, Improving the quality of student learning: the influence of 
learning context and student approaches to learning on learning outcomes: Higher Education, v. 
22, p.251-266, doi:10.1007/bf00132290. 
Trigwell, K., Prosser, M., and Taylor, P., 1994, Qualitative differences in approaches to teaching first-
year university science: Higher Education, v. 27, p. 75-84, doi:10.1007/BF01383761. 
Trop, J.M., Krockover, G.H., and Ridgway, K.D., 2000, Integration of field observations with 
laboratory modeling for understanding hydrologic processes in an undergraduate earth-science 
course: Journal of Geoscience Education, v. 48, p. 514-521, doi:10.5408/1089-9995-48.4.514. 
Tuan, Y-F., 1977, Space and Place: The Perspective of Experience: Minneapolis, University of 
Minnesota Press, 235 p.  
Valentine, I., Hurley, E., Reid, J., and Allen, W., 2007, Principles and processes for effecting change 
in environmental management in New Zealand: Journal of Environmental Management, v. 82, 
p. 311-318, doi:10.1016/j.jenvman.2005.08.029. 
139 
 
Vallerand, R.J., and Bissonnette, R., 1992, Intrinsic, extrinsic, and amotivational styles as predictors 
of behavior: A prospective study, Journal of Personality, v. 60, p.600-620, doi:10.1111/j.1467-
6494.1992.tb00922.x. 
Vallerand, R.J., Blais, M.R., Brière, N.M., and Pelletier, L.G., 1989, Construction and validation of 
the Academic Motivation Scale: Canadian Journal of Behavioral Sciences, v. 21, p. 323-349. 
van der Hoeven Kraft, K.J., Srogi, L., Husman, J., Semken, S., and Fuhrman, M., 2011, Engaging 
students to learn through the affective domain: a new framework for teaching in the 
geosciences: Journal of Geoscience Education, v. 59, p. 71-84, doi:10.5408/1.3543934. 
Vaske, J.J., and Kobrin, K.C., 2001, Place attachment and environmentally responsible behavior: The 
Journal of Environmental Education, v. 32, p. 16-21, doi:10.1080/00958960109598658. 
Vytal, K., Cornwell, B., Arkin, N., and Grillon, C., 2012, Describing the interplay between anxiety 
and cognition: From impaired performance under low cognitive load to reduced anxiety under 
high load: Psychophysiology, v. 49, p. 842-852, doi:10.1111/j.1469-8986.2012.01358.x. 
Wandersee, J.H., and Clary, R.M., 2008, Self-discovered human connections with planet Earth: 
Learning from the GEP’s Earth wall chart: Geological Society of America Abstracts with 
Programs, v. 40, n. 6, p. 248.  
Weaver, S.D., and Pankhurst, R.J., 1991, A precise Rb-Sr age for the Mandamus Igneous Complex, 
North Canterbury, and regional tectonic implications: New Zealand Journal of Geology and 
Geophysics, v. 34, p. 341-345, doi:10.1080/00288306.1991.9514472.   
Wee, B., Shepardson, D., Fast, J., and Harbor, J., 2007, Teaching and learning about inquiry: insights 
and challenges in professional development: Journal of Science Teacher Education, v. 18, p. 
63-89, doi:10.1007/s10972-006-9031-6.  
Weissman, N.B., 2012, Sustainability and liberal education: Partners by nature: Liberal Education, v. 
98, p. 6-13. 
Wenger, E., 1998, Communities of Practice: Learning, Meaning, and Identity: Cambridge, Cambridge 
University Press, 318 p.  
White, D.D., Virden, R.J., and van Riper, C.J., 2008, Effects of place identity, place dependence and 
experience-use history on perceptions of recreation impacts in a natural setting: Environmental 
Management, v. 42, p. 647-657, doi:10.1007/s00267-008-9143-1.  
White, S., and Reid, J-A., 2008, Placing teachers? Sustaining rural schooling through place-
consciousness in teacher education: Journal of Research in Rural Education, v. 23, p. 1-11. 
Whitmeyer, S.J., and Mogk, D.W., 2009, Geoscience field education: A recent resurgence: EOS, 
Transactions, American Geophysical Union, v. 90, p. 385-396, doi:10.1029/2009EO430001. 
140 
 
Whitmeyer, S.J., Mogk, D.W., and Pyle, E.J., 2009, Field Geology Education: Historical Perspectives 
and Modern Approaches: Boulder, Geological Society of America Special Paper 461, 356 p.  
Williams, D., and Semken, S., 2011, Ethnographic methods in analysis of place-based geoscience 
curriculum and pedagogy, in Feig, A.D., and Stokes, A., eds., Qualitative Inquiry in Geoscience 
Education Research: Geological Society of America, Special Paper 474, p. 49-62, 
doi:10.1130/2011.2474(05).  
Williams, D.R., and Stewart, S.I., 1998, Sense of place: an elusive concept that is finding a home in 
ecosystem management: Journal of Forestry, v. 96, p. 18-23, doi:10.1007/s11524-011-9579-0. 
Williams, D.R., and Vaske, J.J., 2003, The measurement of place attachment: validity and 
generalizability of a psychometric approach: Forest Science, v. 49, p. 830-840. 
Wilson, S., 1977, The use of ethnographic techniques in educational research: Review of Educational 
Research, v. 47, p. 245-265, doi:10.3102/00346543047002245. 
Young, M., 1999, The social construction of tourist places: Australian Geographer, v. 30, p. 373-389, 
doi:10.1080/00049189993648.  
Zamani, J., Vogel, S., Moore, A., and Lucas, K., 2007, Analysis of exercise content in undergraduate 
osteopathic education – a content analysis of UK curricula: International Journal of Osteopathic 
Medicine, v. 10, p. 97-103, doi:10.1016/j.ijosm.2007.10.1003. 
Zelezny, L.C., Chua, P-P., and Aldrich, C., 2000, Elaborating on gender issues in environmentalism: 





CHAPTER 7: APPENDICES 
Appendix 1: Publications and Permissions 
Appendix 1.1: Co-Authorship Form, Chapter 2 







This form is to accompany the submission of any thesis that contains research reported in co-
authored work that has been published, accepted for publication, or submitted for publication. A 
copy of this form should be included for each co-authored work that is included in the thesis. 
Completed forms should be included at the front (after the thesis abstract) of each copy of the thesis 
submitted for examination and library deposit. 
 
Please indicate the chapter/section/pages of this thesis that are extracted from co-authored work 
and provide details of the publication or submission from the extract comes:  
Chapter 2 – Are we there yet? Sense of place and the student experience on roadside and situated 
geology field trips. Submitted to “Geosphere”.  
Co-authors: Dr. Ben M. Kennedy, Dr. Erik Brogt, Dr. Samuel J. Hampton, and Dr. Lyndon Fraser. 
 
Please detail the nature and extent (%) of contribution by the candidate:  
Jolley completed the data collection and analysis, and drafted the manuscript (80%). 
 
Dr. Kennedy (6%) helped develop a conceptual model for the manuscript. Dr. Brogt (6%) helped 
with its structure. Dr. Hampton (4%) helped draft the figures. Dr. Fraser (4%) helped with methods 
of qualitative analysis. All co-authors assisted in editing the manuscript. 
 
Certification by Co-authors: 
If there is more than one co-author then a single co-author can sign on behalf of all 
The undersigned certifys that: 
▪ The above statement correctly reflects the nature and extent of the PhD candidate’s 
contribution to this co-authored work  









Appendix 1.2: Co-Authorship Form, Chapter 3 





This form is to accompany the submission of any thesis that contains research reported in co-
authored work that has been published, accepted for publication, or submitted for publication. A 
copy of this form should be included for each co-authored work that is included in the thesis. 
Completed forms should be included at the front (after the thesis abstract) of each copy of the thesis 
submitted for examination and library deposit. 
 
Please indicate the chapter/section/pages of this thesis that are extracted from co-authored work 
and provide details of the publication or submission from the extract comes:  
Chapter 3 – Designing field trips where sense of place and the student experience are resilient to 
differing instructors and variable weather. Submitted to the “International Journal of Science 
Education”.  
Co-authors: Dr. Samuel J. Hampton, Dr. Erik Brogt, Dr. Ben M. Kennedy, Dr. Lyndon Fraser, and 
Angus Knox. 
 
Please detail the nature and extent (%) of contribution by the candidate:  
Jolley completed the data collection and analysis, and drafted the manuscript (75%). 
 
Dr. Hampton (8%) helped maintain connectivity to the teaching and learning environment, and 
helped refine the figures. Dr. Brogt (5%) helped constrain the qualitative analysis and situate the 
findings in educational theory. Dr. Kennedy (5%) helped develop a conceptual model and 
maintained practicality in the recommendations. Dr. Fraser (4%) helped refine the reporting of the 
research setting. Angus Knox (3%) helped with some of the data collection and contributed to early 
discussions of observations in the teaching and learning environment. All co-authors assisted in 
editing the manuscript. 
 
Certification by Co-authors: 
If there is more than one co-author then a single co-author can sign on behalf of all 
The undersigned certifys that: 
▪ The above statement correctly reflects the nature and extent of the PhD candidate’s 
contribution to this co-authored work  
▪ In cases where the candidate was the lead author of the co-authored work he or she wrote the 
text 




Appendix 1.3: Co-Authorship Form, Chapter 4 






This form is to accompany the submission of any thesis that contains research reported in co-
authored work that has been published, accepted for publication, or submitted for publication. A 
copy of this form should be included for each co-authored work that is included in the thesis. 
Completed forms should be included at the front (after the thesis abstract) of each copy of the thesis 
submitted for examination and library deposit. 
 
Please indicate the chapter/section/pages of this thesis that are extracted from co-authored work 
and provide details of the publication or submission from the extract comes:  
Chapter 4 – Motivation and connection to Earth on geology field trips in New Zealand: Comparing 
American study abroad students with local undergraduates. Submitted to “Frontiers: The 
Interdisciplinary Journal of Study Abroad”.  
Co-authors: Dr. Erik Brogt, Dr. Ben M. Kennedy, Dr. Samuel J. Hampton, and Dr. Lyndon Fraser. 
 
Please detail the nature and extent (%) of contribution by the candidate:  
Jolley completed the data collection and analysis, and drafted the manuscript (80%). 
 
Dr. Brogt (7%) helped refine the recommendations and improve their usefulness to practitioners. 
Dr. Kennedy (7%) helped with the integration of data sets and recommendations. Dr. Hampton 
(3%) helped understand the study populations. Dr. Fraser (3%) helped with the integration of 
qualitative data. All co-authors assisted in editing the manuscript. 
 
Certification by Co-authors: 
If there is more than one co-author then a single co-author can sign on behalf of all 
The undersigned certifys that: 
▪ The above statement correctly reflects the nature and extent of the PhD candidate’s 
contribution to this co-authored work  











































Appendix 2: Human Ethics Approvals, Information Sheets, and Consent Forms 




















Appendix 2.5: Information Sheet, Lecturer 
Alison Jolley, M.Sc. (PhD Candidate)  
Department of Geological Sciences 
Telephone: +64 3 364 2987 (ext. 7697) 
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17 November 2014 
 
The role of place in the field experiences of geology 
undergraduate students 
Information Sheet for LECTURER participants 
As a lecturer taking GEOL240, 352, and/or 356, you are invited to participate in a study addressing 
the nature of geology field trips as an educational environment, specifically focusing on the places 
that the trips are held in. Please read the following information, describing the structure of the project 
and what would be expected of you, should you choose to participate. At any time, you may ask the 
researcher for clarification.  
This project aims to better understand the relationships between second and third year geology 
undergraduate students and the places in which they learn “in the field”. In particular, it asks whether 
or not students develop a “sense of place” with the physical areas that they study in, and what form 
this may take. It also asks how the concepts of educational motivation and socio-environmental 
perceptions impact these perceptions of field places. It is of interest to characterize how the lecturers 
for these papers perceive socio-environmental issues and specific field places.  
If you choose to participate in this study, you will be asked to: 
1. Complete questionnaires regarding your personal background, socio-environmental 
perceptions, perceptions of the field trip and field trip location(s) you are taking. (30 
minutes) 
2. Be observed by the researcher while you are in the field, who will take notes. These 
observations will be on and off, as the researcher moves throughout the field. (duration of 
the trip) 
3. Complete an interview (one-on-one) with the researcher, where you discuss your general 
field trip experience, perceptions of the field trip location, and perceptions of place-based 
teaching in more detail. (1 hour) 
There are no known risks to participating in this study. All questions are optional, and may be refused 
if you do not wish to answer them. Benefits include: reflecting upon one’s own field teaching and 
facilitation of the learning process, improved understanding of field trip student populations, and the 
opportunity to voice opinions that will impact future field geology education. 
Participation in this study is voluntary and you have the right to withdraw without penalty, prior to 
publication of results. The results of this study may be published or presented upon to an international 
audience. In any publication or presentation, complete confidentiality of data will be maintained, by 
assigning pseudonyms to participants and altering audio files (where necessary). All data will be 
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stored on password protected computers and in locked rooms at the University of Canterbury for 10 
years, at which point in time the data will be destroyed.  
This PhD project is being carried out under the supervision of Dr. Ben Kennedy (Geological 
Sciences), Dr. Erik Brogt (Academic Development Group), Dr. Samuel Hampton (Geological 
Sciences), and Associate Professor Lyndon Fraser (Sociology). Any concerns about your participation 
in this project may be directed to Dr. Erik Brogt (erik.brogt@canterbury.ac.nz).  
This project has been reviewed and approved by the University of Canterbury Human Ethics 
Committee, and participants should address any complaints to The Chair, Human Ethics Committee, 
University of Canterbury, Private Bag 4800, Christchurch (human-ethics@canterbury.ac.nz).  
If you agree to participate in this study, please complete the following consent form and return it to 





Appendix 2.6: Information Sheet, Student 
Alison Jolley, M.Sc. (PhD Candidate)  
Department of Geological Sciences 
Telephone: +64 3 364 2987 (ext. 7697) 
Email: alison.jolley@pg.canterbury.ac.nz 
17 November 2014 
The role of place in the field experiences of geology 
undergraduate students 
Information Sheet for STUDENT participants 
As a student in GEOL240, 352, or 356, you are invited to participate in a study addressing the nature 
of geology field trips as an educational environment, specifically focusing on the places that the trips 
are held in. Please read the following information, describing the structure of the project and what 
would be expected of you, should you choose to participate. At any time, you may ask the researcher 
for clarification.  
This project aims to better understand the relationships between second and third year geology 
undergraduate students and the places in which they learn “in the field”. In particular, it asks whether 
or not students develop a “sense of place” with the physical areas that they study in, and what form 
this may take. It also asks how the concepts of educational motivation and socio-environmental 
perceptions impact these perceptions of field places.  
If you choose to participate in this study, you will be asked to: 
1. Complete questionnaires regarding your personal background, educational motivation, 
socio-environmental perceptions, perceptions of the field trip and field trip location you are 
currently in. (45 minutes at the beginning of the trip, 30 minutes at the end of the trip) 
2. Be observed by the researcher while you are in the field, who will take notes. These 
observations will be on and off, as the researcher moves throughout the field. (duration of 
the trip) 
Additionally, you may be asked to:  
3. Complete an interview (one-on-one) or focus group with the researcher, where you discuss 
your general field trip experience and perceptions of the field trip location in more detail. (1 
hour at a convenient time during the trip) 
4. Complete a follow up interview (one-on-one) or focus group with the researcher, 
discussing similar topics, approximately 3-4 months after returning from the trip. (1 hour at 
a time of your choosing)  
There are no known risks to participating in this study. All questions are optional, and may be refused 
if you do not wish to answer them. Your involvement in this research will not impact your grades or 
overall success at the University of Canterbury. Benefits include: reflecting upon one’s own field 
experience and how this facilitates or hinders the learning process, and the opportunity to voice 
opinions that will impact future field geology education. 
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Participation in this study is voluntary and you have the right to withdraw without penalty, prior to 
publication of results. The results of this study may be published or presented upon to an international 
audience. In any publication or presentation, complete confidentiality of data will be maintained, by 
assigning pseudonyms to participants and altering audio files (where necessary). All data will be 
stored on password protected computers and in locked rooms at the University of Canterbury for 10 
years, at which point in time the data will be destroyed.  
This PhD project is being carried out under the supervision of Dr. Ben Kennedy (Geological 
Sciences), Dr. Erik Brogt (Academic Development Group), Dr. Samuel Hampton (Geological 
Sciences), and Associate Professor Lyndon Fraser (Sociology). Any concerns about your participation 
in this project may be directed to Dr. Erik Brogt (erik.brogt@canterbury.ac.nz).  
This project has been reviewed and approved by the University of Canterbury Human Ethics 
Committee, and participants should address any complaints to The Chair, Human Ethics Committee, 
University of Canterbury, Private Bag 4800, Christchurch (human-ethics@canterbury.ac.nz).  
If you agree to participate in this study, please complete the following consent form and return it to 





Appendix 2.7: Consent Form, Lecturer 
Alison Jolley, M.Sc. (PhD Candidate)  
Department of Geological Sciences 
Telephone: +64 3 364 2987 (ext. 7697) 
Email: alison.jolley@pg.canterbury.ac.nz 
17 November 2014 
 
The role of place in the field experiences of geology 
undergraduate students 
Consent Form for LECTURER participants 
I have been given a full explanation of this project and have had the opportunity to ask questions of 
the researcher.  
I understand what is required of me if I agree to take part in the research, and that the results may be 
published or presented upon to an international audience. I understand that any information or 
opinions I provide will be kept confidential to the researcher, supervisors, and research assistants and 
that any published or presented results will not identify participants. I understand that a PhD thesis is 
a public document and will be available through the UC Library. 
I understand that participation is voluntary and I may withdraw all information practically possible to 
withdraw, prior to publication of results, without penalty.  
I understand that all data collected for this study will be stored on password protected computers and 
in locked rooms and will be destroyed after 10 years.  
I understand that I can contact the researcher (Alison Jolley, alison.jolley@pg.canterbury.ac.nz) or 
supervisor (Dr. Erik Brogt, erik.brogt@canterbury.ac.nz) for further information about the project. If I 
have any complaints, these should be addressed to The Chair, Human Ethics Committee, University 
of Canterbury, Private Bag 4800, Christchurch (human-ethics@canterbury.ac.nz).  
By signing below, I agree to participate in this research project. 
Name (print):  
Date:  
Signature:  
Please include your details below, if you would like to receive a report on the findings of the study at 
the conclusion of the project. 
Email (optional):  
 
Please return this completed consent form to the researcher.  
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Appendix 2.8: Consent Form, Student 
Alison Jolley, M.Sc. (PhD Candidate)  
Department of Geological Sciences 
Telephone: +64 3 364 2987 (ext. 7697) 
Email: alison.jolley@pg.canterbury.ac.nz 
17 November 2014 
The role of place in the field experiences of geology 
undergraduate students 
Consent Form for STUDENT participants 
I have been given a full explanation of this project and have had the opportunity to ask questions of 
the researcher.  
I understand that my participation in this study will not impact my grades in this course or my overall 
success at the University of Canterbury.  
I understand what is required of me if I agree to take part in the research, and that the results may be 
published or presented upon to an international audience. I understand that any information or 
opinions I provide will be kept confidential to the researcher, supervisors, and research assistants and 
that any published or presented results will not identify participants. I understand that a PhD thesis is 
a public document and will be available through the UC Library. 
I understand that participation is voluntary and I may withdraw all information practically possible to 
withdraw, prior to publication of results, without penalty.  
I understand that all data collected for this study will be stored on password protected computers and 
in locked rooms and will be destroyed after 10 years.  
I understand that I can contact the researcher (Alison Jolley, alison.jolley@pg.canterbury.ac.nz) or 
supervisor (Dr. Erik Brogt, erik.brogt@canterbury.ac.nz) for further information about the project. If I 
have any complaints, these should be addressed to The Chair, Human Ethics Committee, University 
of Canterbury, Private Bag 4800, Christchurch (human-ethics@canterbury.ac.nz).  
By signing below, I agree to participate in this research project. 
Name (print):  
Date:  
Signature: 
Are you willing to participate in interviews or focus groups with the researcher?  Yes / No  (circle) 
Please include your details below, if you would like to receive a report on the findings of the study at 
the conclusion of the project. 
Email (optional):  
Please return this completed consent form to the researcher.  
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Appendix 3: Instruments and Interview Protocols 
Appendix 3.1: Questionnaire 
The role of place in the field experiences of geology undergraduate students 
Pre-Questionnaire for STUDENT/LECTURER participants 
*Note: where applicable, (place name) was replaced with either “Cass”, “the Westport field sites”, or 
“Glens of Tekoa”. For “the Westport field sites”, the statements were reworded to be 
grammatically consistent with the plurality of this place name. 
Part A (Students) 
The following questions ask about your personal background. Please answer as honestly as possible. 
If you do not wish to answer a question, leave it blank. This is an anonymous survey, but your student 









5. Year of Study: 
______________ 
5a. Previous Post-Secondary Qualification(s): 
______________________________________ 5b. N/A:  
6. Circle any courses from the list below that you have taken at university level.  
Anthropology Engineering (any) History Physics 
Biology English 
Māori and Indigenous 
Studies 
Sociology 
Chemistry Human Geography Maths Statistics 




7. List and describe up to 5 field-based courses (including short courses and professional 









8. List and describe up to 5 outdoors or field-based courses (including short courses and 
professional development) you have taken outside of geology. 
Field Experiences 











9. List and describe up to 5 employment positions you have held in geology, the outdoors, or a 
related field, starting with the most recent.   






10. Have you visited (place name) before? If yes, please describe when you have visited and what you 
have done here.  
 
11. Describe why you enrolled in this particular course and field trip stream (where multiple streams 






Part A (Lecturers)  
The following questions ask about your personal background. Please answer as honestly as possible. 
If you do not wish to answer a question, leave it blank. This is an anonymous survey. 
1. Gender: ____________________ 2. Ethnicity: _______________________  
3. Circle all field trip course(s) led:    GEOL 240      GEOL 352      GEOL 356  
4. List and describe all previous university qualifications. 
Degree title Specialisation Location Year 
Awarded 
    
    
    
    
5. Other than GEOL240/352/356, list and describe up to 5 field-based courses (including short 













6. List and describe up to 5 outdoors or field-based courses (including short courses and 
professional development) you have led outside of geology. 
Field Experiences 







7. Have you visited (place name) outside of leading this field trip before? If yes, please describe when 
you have visited and what you have done here.  
 




Part B (Students) 
The following questions ask about your motivation for and attitudes about this class. Remember, there 
are no right or wrong answers, just answer as honestly as possible. Use the scale below to answer the 
questions. If you think the statement is very true of you, circle 7; if a statement is not at all true of 
you, circle 1. If the statement is more or less true of you, find the number between 1 and 7 that best 
describes you. 
 
Not at all true of 
me 
 Very true of me 
1. In a class like this, I prefer course 
material that really challenges me so I can 
learn new things. 
1 2 3 4 5 6 7 
2. If I study in appropriate ways, then I will 
be able to learn the material in this course. 
1 2 3 4 5 6 7 
3. When I take a test I think about how 
poorly I am doing compared with other 
students. 
1 2 3 4 5 6 7 
4. I think I will be able to use what I learn 
in this course in other courses. 
1 2 3 4 5 6 7 
5. I believe I will receive an excellent grade 
in this class. 
1 2 3 4 5 6 7 
6. I’m certain I can understand the most 
difficult material presented in the readings 
for this course. 
1 2 3 4 5 6 7 
7. Getting a good grade in this class is the 
most satisfying thing for me right now. 
1 2 3 4 5 6 7 
8. When I take a test I think about items on 
other parts of the test I can’t answer. 
1 2 3 4 5 6 7 
9. It is my own fault if I don’t learn the 
material in this course. 
1 2 3 4 5 6 7 
10. It is important for me to learn the 
course material in this class. 
1 2 3 4 5 6 7 
11. The most important thing for me right 
now is improving my overall grade point 
average, so my main concern in this class is 
getting a good grade. 
1 2 3 4 5 6 7 
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12. I’m confident I can learn the basic 
concepts taught in this course. 
1 2 3 4 5 6 7 
13. If I can, I want to get better grades in 
this class than most of the other students. 
1 2 3 4 5 6 7 
14. When I take tests I think of the 
consequences of failing. 
1 2 3 4 5 6 7 
15. I’m confident I can understand the most 
complex material presented by the 
instructor in this course. 
1 2 3 4 5 6 7 
16. In a class like this, I prefer course 
material that arouses my curiosity, even if 
it is difficult to learn. 
1 2 3 4 5 6 7 
17. I am very interested in the content area 
of this course. 
1 2 3 4 5 6 7 
18. If I try hard enough, then I will 
understand the course material. 
1 2 3 4 5 6 7 
19. I have an uneasy, upset feeling when I 
take an exam.  
1 2 3 4 5 6 7 
20. I’m confident I can do an excellent job 
on the assignments and tests in this course. 
1 2 3 4 5 6 7 
21. I expect to do well in this course. 1 2 3 4 5 6 7 
22. The most satisfying thing for me in this 
course is trying to understand the content as 
much as possible.  
1 2 3 4 5 6 7 
23. I think the course material in this class 
is useful for me to learn. 
1 2 3 4 5 6 7 
24. When I have the opportunity in this 
class, I choose course assignments that I 
can learn from even if they don’t guarantee 
a good grade. 
1 2 3 4 5 6 7 
25. If I don’t understand the course 
material, it is because I didn’t try hard 
enough. 
1 2 3 4 5 6 7 
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26. I like the subject matter of this course. 1 2 3 4 5 6 7 
27. Understanding the subject matter of this 
course is very important to me. 
1 2 3 4 5 6 7 
28. I feel my heart beating fast when I take 
an exam. 
1 2 3 4 5 6 7 
29. I’m certain I can master the skills being 
taught in this class. 
1 2 3 4 5 6 7 
30. I want to do well in this class because it 
is important to show my ability to my 
family, friends, employer, or others. 
1 2 3 4 5 6 7 
31. Considering the difficulty of this 
course, the teacher, and my skills, I think I 
will do well in this class. 





Part C (Students and Lecturers) 
Please circle the response below that best describes your agreement with each statement (strongly 
disagree through strongly agree). Remember, there are no right or wrong answers, just answer as 
honestly as possible.  
1. We are approaching the limit of the people 










2. Humans have the right to modify the natural 










3. When humans interfere with nature it often 










4. Human ingenuity will ensure that we do 





















6. The Earth has plenty of natural resources if 










7. Plants and animals have as much right as 










8. The balance of nature is strong enough to 











9. Despite our special abilities, humans are still 










10. The so-called “ecological crisis” facing 










11. The Earth is like a spaceship with very 


































14. Humans will eventually learn enough about 










15. If things continue on their present course, 















Part D (Students and Lecturers) 
The following questions ask about your perceptions of the location(s) of this field trip. Please circle 
the response below that best describes your agreement with each statement (strongly disagree through 
strongly agree). Remember, there are no right or wrong answers, just answer as honestly as possible. 










2. (Place name) is the best place for what I like 








































6. I get more satisfaction out of visiting (place 




















8. Doing what I do at (place name) is more 











9. Visiting (place name) says a lot about who I 










10. I wouldn’t substitute any other area for 




















12. The things I do at (place name) I would 














Part E (Students and Lecturers) 
The following questions ask about the location(s) of this field trip. Please circle the response below 
that indicates how accurately you think each word describes (place name) (poor description through 






















































































































































































































































































































































Appendix 3.2: Observational Approach 
The role of place in the field experiences of geology undergraduate students 
Observational approach 
For the duration of the field trips, the researcher will be present to observe the students and lecturer(s) 
in the field environment. These observations will be conducted as a non-participant, initiating 
discussion only for clarification where necessary. The researcher will not be present in a teaching role, 
minimizing issues with power dynamics. Care will be taken not to observe students who do not 
consent to the research, which may mean not observing their field partners (even if they have 
consented to the research). Participants will not be asked to perform any additional tasks beyond what 
is required of them as part of the field trip curriculum. 
The observations serve to broadly and qualitatively contextualize the questionnaires and interviews, 
by understanding the nature of the field trip on a group level. Observations will be taken by hand, in a 
field notebook, as the researcher moves throughout the field. In the evenings, time will be spent 
reflecting upon one’s observations by recalling the day’s experience. These will in turn serve to create 
a narrative describing the culture specific to that field trip.  
Observations will be loosely guided by the research themes: sense of place, place-based teaching, 
field pedagogy, socio-environmental perceptions, and educational motivation. However, it is likely 
that unexpected areas of interest will arise, and therefore, observations will not exclusively focus on 




Appendix 3.3: Interview Protocol, Student 
The role of place in the field experiences of geology undergraduate students 
Interview topics for STUDENT participants 
Using a semi-structured format, students will be asked to discuss various factors relating to their field 
experience, primarily focusing on their perceptions of the place(s) that the field trip is occurring in. 
The following topics may be addressed during the interviews, using students’ questionnaire responses 
to generate discussion and tailor individual interview trajectories: 
1. The student’s personal background 
a. Where are they from? 
b. Where do they consider home? 
c. What are they majoring in (solely geology, or double major)? 
d. Why are they majoring that field? 
e. When did they decide on their major? 
f. Educational motivation or socio-environmental perceptions of interest that arise from 
the questionnaire. 
2. General perceptions of the field trip 
a. What they like/dislike about it. 
b. What do they think the purpose was? What did they learn? 
c. What was most/least useful to learn? 
d. When was it most/least engaging? 
3. How the location contributes to or detracts from the field trip 
a. Had they visited this location before? How many times? In what capacity? 
b. What are the most/least beneficial aspects of the location, as an educational 
environment? 
c. What is their favourite place in the mapped area? 
4. Local visitation and education (where “local” is defined specifically for each area) 
a. What activities do they think locals participate in here? 
b. What features of the area do they think locals should learn about? 
5. Tourist visitation and education (from further afield than what is defined as local) 
a. What activities do they think tourists participate in here? 
b. What features of the area do they think tourists should learn about? Do they think this 
should differ from what locals should learn about? 
6. Personal interest in the location 
a. Would they return to this field trip location, in their own time? 
b. What types of activities could they see themselves doing? 
c. What are its most interesting/important features?  
7. Impact of the field trip on their perceptions of the location 
a. How would they describe their relationship with the location(s)? 
b. Do they remember what their initial impressions were? Has the field trip changed 
their perceptions of its location(s)? 





Appendix 3.4: Interview Protocol, Lecturer 
The role of place in the field experiences of geology undergraduate students 
Interview topics for LECTURER participants 
Using a semi-structured format, lecturers will be asked to discuss general perceptions of field trips, 
their own field experiences, place-based teaching, and the specific place(s) in which they lead field 
trips. The following topics may be addressed during the interviews: 
1. The lecturer’s personal background 
a. Where are you from originally? 
b. How long have you lived in Christchurch/New Zealand? 
c. How much time do you spend in the outdoors here? What do you do? 
d. How would you describe your research specialty? 
e. How long have you been teaching this field course? What about other courses, at UC 
or elsewhere? Your uni? How much time spent with FA? 
2. Perceptions of field experiences 
a. Do you think field education is valuable for the development of undergraduate 
geoscientists? Why? Are there any negatives? 
b. Can you think of any of your own examples as a student, demonstrator, or lecturer? 
c. How do you think your students perceive the field experience? Why? 
3. General perceptions of the field trip 
a. What is the purpose of this field trip? Why? 
b. How does field teaching differ from in class teaching? 
c. What teaching methods work particularly well in the field? Which don’t? Why? 
4. How the location contributes to or detracts from the field trip 
a. What are the most important educational features of this field trip location? Why? 
b. How might this place further contribute to field teaching?  
c. What is your ideal field teaching location? Why? 
5. Impact of the field trip on their perceptions of the location 
a. Have you visited this location outside of this or other field courses? If so, to do what? 
b. Do you remember the first time you taught a field course in this location?  
6. Any additional comments or questions?  
 
 
 
